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© Digital modulation method. 

© A digital modulation method for modulating 8-bit digital data into 14-bit digital modulation codes. The 
number of consecutive identical bits in a series of 14-bit digital modulation codes is restricted to 2 - 7. The 
absolute value of DSV at the end of each 14-bit digital modulation code is restricted to 2 or less, and the 
absolute value of DSV at each bit of any 14-bit digital modulation codes is limited to 7 or less. The direct current 
component of the 14-bit modulation codes can be effectively reduced. 
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DIGITAL MODULATION METHOD 

The present invention relates to a digital modulation method which converts 8-bit digital data into 14-bit 
digital modulation codes. 

Conventional apparatuses, which use rotary heads to record digital data to magnetic tape or to 
reproduce digital data recorded on magnetic tape, utilize rotary transformers to record or reproduce the 
s digital data: recording is performed by supplying the digital data to the rotary head through the rotary 
transformer; and reproduction is performed by reading the digital signal with the rotary magnetic head 
through the rotary transformer. 

Consequently, if the reproduced signal includes a DC (Direct Current) component, the digital data 
cannot be correctly reproduced. For this reason, the digital data must be recorded by using a DC free 
/o digital modulation system. 

Among the conventional DC free digital modulation systems, the following systems are well known. 
The 8-10 modulation system, the DR (Density Ratio) of which is 0.8, is described in Japanese Patent 
Application Laying-Open No. 56-19506. 

The M 2 modulation system, the DR of which is 1, is known. 
75 The 8-14 modulation system, the DR of which is 1.14, is described in Japanese Patent Application 
Laying-Open No. 61-196469. This system provides up to four 14-bit digital modulation codes for each 8-bit 
digital data. When the CDS (Code word Digital Sum) of a 14-bit modulation code is zero, the code is paired 
with the reversal pattern thereof. When the CDS of a 14-bit digital modulation code is not zero, the code is 
grouped with the following three codes: another 14-bit modulation code the absolute value and sign of CDS 
20 of which differ from those of the above code; and the reversal patterns of the respective codes. 

Here. CDS is defined as a DSV calculated from the first bit to the last bit of a modulation code: DSV 
(Digital Sum Value) is a total sum obtained by adding -1 for respective bits "0" in a series of digital 
modulation codes and by adding 1 for respective bits n 1 n in the same codes. The reversal pattern is a 
pattern obtained by reversing each bit in a code: bit "1" is reversed to "0", whereas bit "0" is reversed to 
25 "1". 

The above-mentioned conventional modulation systems have the following problems. 

The 8-10 modulation system is not appropriate to a high-density recording because of its low DR of 0.8. 

The M 2 modulation system is restricted in its high density recording because of its DR of 1. 

The 8-14 modulation system has up to 4 modulation codes for each 8-bit code, and the absolute value 
30 of CDS of the digital modulation codes are allowed up to 6. In addition. DSV at the end of each 14-bit digital 
modulation code in the code stream is allowed up to ± 4, and DSV at each bit in a series of the 14-bit 
digital modulation codes is allowed up to t 9. Consequently, it is difficult to eliminate the DC component of 
the modulation codes in a short time, and hence, low frequency component must be adequately passed in 
a recording/reproducing system including the rotary transformer. 
35 A further problem is presented in the 8-14 modulation system. Generally speaking, magnetizing depth 
on magnetic tape is about 1/4 of the magnetized wavelength. When recording signals are over-written on 
the tape, the following problem occurs: recording a new signal of the shortest magnetized wavelength on 
the longest magnetized wavelength which is 4 times or more longer than the shortest magnetized 
wavelength results in the erasing residue in the deeper part of the recording medium. This erasing residue 
40 appears during reproduction of the new signal, and so the over-writing is practically difficult. 

Thus, the 8-14 modulation system suffers from the problem caused by the erasing residue when over- 
writing is performed because the number of consecutive identical bits TO" or "1") in a 8-14 modulation 
code train is 2-9. 

Incidentally, in the later description, the term "consecutive identical bits" means two or more consecu- 
45 tive identical bits: for example. "000" or "1 1". 

It is therefore an object of the present invention to provide a digital modulation system which can solve 
the above problems: the digital modulation system that allows high density recording, that can reduce the 
DC component with high efficiency, and that can perform azimuth recording and over-writing. 

In a first aspect of the present invention, there is provided a digital modulation method for converting 8- 
so bit digital data into 14-bit digital modulation codes, the digital modulation method comprising: 

step 1 for selecting up to four 14-bit digital modulation codes for each 8-bit digital data, the 14-bit 
digital modulation code is selected by the procedures of 

(a) selecting among the 2 1 * 14-bit digital codes, a digital code the numbers of consecutive identical 
bits in which are 5 or less in the first 6 bits, 2 - 7 from the second bit to 13th bit, and 6 or less in the last 7 
bits the absolute value of CDS of the selected digital code being 4 or less, and repeating this selecting 
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procedure, 

(b) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0", and the value of CDS of which is 0, and pairing the selected 14-bit digital code with the 
reversal code thereof to make the 2 digital codes one group, or selecting among the selected 1 4-bit digital 

5 codes at the procedure (a), a digital code the first bit of which is M w , and the value of CDS of which is + 2 
or +4, combining the selected 14-bit digital codes with the reversal codes thereof, and further combining 
the two 14-bit digital codes with a pair of 14-bit digital codes selected at the above procedure to make the 4 
digital codes one group, and repeating this selecting procedure, 

(c) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
70 of which is °0", and the value of CDS of which is +2, and another digital code the first bit of which is "1", 

and the value of CDS of which is +2 or +4 f and combining the two selected 14-bit digital codes with the 
reversal codes thereof to make the 4 digital codes one group, and repeating this selecting procedure, 

(d) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0", and the value of CDS of which is +4, and another digital code the first bit of which is "1", 

75 and the value of CDS of which is +2, and combining the two selected 14-bit digital codes with the reversal 
codes thereof to make the 4 digital codes one group, and repeating this selecting procedure, and 

(e) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 
modulation codes; 

step 2 for selecting one group of 14-bit digital modulation codes among the 256 groups of the 14-bit 
20 digital modulation codes, the selected group corresponding to inputted 8-bit digital data; 

step 3 for further selecting one or more 14-bit digital modulation codes in the selected group at step 
2, each of the 14-bit digital modulation codes satisfying the requirement that the number of consecutive 
identical bits at the joint portion of the preceding 14-bit digital modulation code already selected and the 14- 
bit digital modulation code to be selected is 2 - 7; and 
25 step 4 for further selecting one 14-bit digital modulation code among the selected modulation codes 

at step 3 so that the one 14-bit digital modulation code satisfies the requirement that the absolute value of 
the DSV at each bit of the modulation code (called bit DSV hereinafter) is equal to or less than 7. 

In a second aspect of the present invention, there is provided a digital modulation method for 
converting 8-bit digital data into 14-bit digital modulation codes, the digital modulation method comprising: 
30 step 1 for selecting up to four 14-bit digital modulation codes for each 8-bit digital data, the 14-bit 

digital modulation code is selected by the procedures of 

(a) selecting among the 2 1 * 14-bit digital codes, a digital code the numbers of consecutive identical 
bits in which are 6 or less in the first 7 bits, 2 - 7 from the second bit to 13th bit. and 5 or less in the last 6 
■ bits, and repeating this selecting procedure, 
35 (b) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first bit 

of which is "0", and the CDS of which has the absolute value equal to or less than 6. and repeating this 
selecting procedure, 

(c) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first bit 
of which is "1", and the CDS of which has the absolute value equal to or less than 4, and repeating this 

40 selecting procedure, 

(d) selecting among the 14-bit digital codes selected at the procedure (b), a digital code the value 
of CDS of which is 0. and pairing the selected 14-bit digital code with the reversal code thereof to make the 
2 digital codes one group, and repeating this selecting procedure, 

(e) selecting among the 14-bit digital codes selected at the procedure (b). a digital code the value 
45 of CDS of which is +2, +4 or +6, selecting among the 14-bit digital codes selected at the procedure (c). a 

digital code the value of CDS of which is +2 or +4, and* combining the two selected 14-bit digital codes 
with the reversal codes thereof to make the 4 digital codes one group, and repeating this selecting 
procedure, and 

(f) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 
so modulation codes; 

step 2 for selecting one group of 14-bit digital modulation codes among the 256 groups of the 14-bit 
digital modulation codes, the selected group corresponding to inputted 8-bit digital data; 

step 3 for further selecting one or more 14-bit digital modulation codes in the selected group at step 
2, each of the 14-bit digital modulation codes satisfying the requirement that the number of consecutive 
55 identical bits at the joint portion of the preceding 14-bit digital modulation code already selected and the 14- 
bit digital modulation code to be selected is 2 - 7; and 

step 4 for further selecting one 14-bit digital modulation code among the selected modulation codes 
at step 3 so that the one 14-bit digital modulation code satisfies the requirement that the absolute value of 
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th8 bit DSV of the modulation code is equal to or less than 8. 

Fig. 1 is a block diagram showing a digital modulation apparatus for carrying out the digital 
modulation according to the first embodiment of the digital modulation method of the present invention; 
Fig. 2 is a block diagram showing an embodiment of the decoding circuit; 
s Fig. 3A is a graph showing a carrier-to-noise ratio of a reproduced signal; 

Fig. 3B is a graph showing a power spectrum of the first embodiment of the present invention; 
Fig. 3C is a graph showing a power spectrum of the scrambled NRZ; 
Fig. 4 is a view showing the number of 14-bit digital modulation codes whose CDS £ 0; 
Fig. 5 is a view showing the number of 14-bit digital modulation codes whose CDS £ 0; 
70 Fig. 6 is a block diagram showing a digital modulation apparatus for carrying out the digital 

modulation according to the second embodiment of the digital modulation method of the present invention; 

Fig. 7 is a flowchart showing the modulation procedure of the digital modulation apparatus for 
carrying out the digital modulation according to the second embodiment; 

Fig. 8 is a view showing the number of 14-bit digital modulation codes whose CDS £ 0; and 
js Fig. 9 is a view showing the number of 14-bit digital modulation codes whose CDS £ 0. 

The invention will now be described with reference to the accompanying drawings. 


[A] FIRST EMBODIMENT 

20 

Fig. 1 is a block diagram showing a digital modulation apparatus for carrying out the digital modulation 
according to the first embodiment of the digital modulation method of the present invention. 

In Fig. 1, 8-bit digital data 1 is converted to a 14-bit digital modulation code by an encoder 2. An end 
pattern judgement portion 3 converts the end pattern of the last 6-bits of the 14-bit digital modulation code 

25 into a 4-bit code in Table 9 (although the last 8 bits of the modulation codes are given in Table 9, only the 
last 6 bits should be considered). A CDS calculation portion 5 computes the CDS of the 14-bit digital 
modulation code supplied, and converts the resultant CDS into a 3-bit code in Table 7. A DSV calculation 
portion 4 adds the CDS of the current 14-bit digital modulation code to the DSV at the end of the preceding 
14-bit digital modulation code, yielding a new DSV, and converts the new DSV into a 2-bit code shown in 

30 Table 8. 

A parallel-to-serial converter 8 converts the 14-bit digital modulation code into a serial signal in 
synchronism with a clock signal 9. A recording portion 10 records the serial modulation signal produced 
from the parallel-to-serial converter 8 on a recording medium such as magnetic tape or the like. 

35 TABLE 7 


45 


CDS of 
modulation 
codes 

Corresponding 
3-bit codes 

-4 

000 

-2 

001 

0 

010 

2 

011 

4 

100 


50 


55 
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TABLE 8 


DSV at the end of the 
preceding modulation 
codes 

Corresponding 
2-bit codes 

-2 

00 

0 

01 

2 

10 


TABLE 9 


J5 


20 


25 


30 


35 


40 


45 


50 


55 


End pattern of the 
preceding modulation 
code 

Corresponding 
2-bit codes 

... xxxxxl 10 

0000 

... xxxx1100 

0001 

... xxx11000 

0010 

... xx1 10000 

0011 

... x1 100000 

0100 

... 11000000 

0101 

... xxxxx001 

0110 

... xxxxOOl 1 

0111 

...xxx00111 

1000 

... xx001111 

1001 

... X0011111 

1010 

... 00111111 

1011 

x: Don't care bit 


The output code of the CDS calculation portion 5 is supplied to the DSV calculation portion 4. 

The DSV calculation portion 4 supplies the code to the encoder 2 via a latch 6. The end pattern 
judgement portion 3 supplies the code to the encoder 2 via a latch 7. 

Next, the method for selecting a 14-bit digital modulation code corresponding to each inputted 8-bit 
digital data will be described. 

First, the method for selecting up to four 14-bit digital modulation codes for each 8-bit digital data will 
be described. The 14-bit digital modulation code is selected by the procedures of 

(a) selecting among the 2 14 14-bit digital codes, a digital code the numbers of consecutive identical 
bits in which are 5 or less in the first 6 bits, 2 - 7 from the second bit to 13th bit. and 6 or less in the last 7 
bits, the absolute value of CDS of the selected digital code being 4 or less, and repeating this selecting 

PrC ^(b) e selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0", and the value of CDS of which is 0, and pairing the selected 14-bit digital code with the 
reversal code thereof to make the 2 digital codes one group, and repeating this selecting procedure, or 
selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit of which is 
-1- and the value of CDS of which is + 2 or +4, combining the selected 14-bit digital codes with the 
reversal codes thereof, and further combining the two 14-bit digital codes with a pair of 14-bit digital codes 
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selected at the above procedure to make the 4 digital codes one group, and repeating this selecting 
procedure, 

(c) selecting among the selected 1 4-bit digital codes at the procedure (a), a digital code the first bit of 
which is n 0", and the value of CDS of which is +2, and another digital code the first bit of which is "1 °, and 

s the value of CDS of which is +2 or +4, and combining the two selected 14-bit digital codes with the 
reversal codes thereof to make the 4 digital codes one group, and repeating this selecting procedure, 

(d) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0", and the value of CDS of which is +4, and another digital code the first bit of which is "1", 
and the value of CDS of which is +2, and combining the two selected 14-bit digital codes with the reversal 

w codes thereof to make the 4 digital codes one group, and repeating this selecting procedure, and 

(e) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 
modulation codes. 

Next, the selection procedure of a 1 4-bit digital modulation code (current modulation code) correspond- 
ing to inputted 8-bit data will be described. 
is First, the DSV at the end of the preceding modulation code is calculated, and the end pattern of the 
preceding modulation code is decided as one of the twelve end patterns shown in Table 9. 

Subsequently, the current 14-bit digital modulation code is selected by the encoder 2 in response to the 
8-bit data, the DSV at the end of the preceding modulation code, and the end pattern of the preceding 
modulation code. 

20 More specifically, the following steps are taken for selecting the current 14-bit digital modulation code. 

(1) The 14-bit digital modulation codes satisfying the following conditions are selected from Tables 4 

and 5: (a) the number of consecutive identical bits at the joint portion with the preceding 14-bit digital 

modulation code is two to seven; and (b) the absolute value of the DSV at the end of the digital modulation 

code (called end DSV hereinafter) is equal to or less than two. 
25 (2) When two or more 14-bit digital modulation codes are selected at step (1), the 14-bit digital 

modulation code that gives the least absolute value of the end DSV is chosen. 

(3) When two or more 14-bit digital modulation codes are still chosen in step (2), the 14-bit digital 
modulation code is selected by calculating the bit DSV of the modulation code, determining the bit DSV the 
absolute value of which is minimum for each modulation code, and choosing the code including the bit DSV 

30 whose minimum absolute value is minimum. 

(4) When two or more 14-bit digital modulation codes are further found in step (3), the 14-bit digital 
modulation code is selected by finding the maximum absolute value of the bit DSV of each modulation 
code, and choosing the code including the bit DSV whose maximum absolute value is equal to or less than 
six. 

35 (5) When two or more modulation code are still found in step (4), is selected the 14-bit digital 

modulation code satisfying the condition that the number of consecutive identical bits at the joint portion 
with the preceding 14-bit digital modulation code is equal to or less than six. 

(6) When any modulation codes selected at step (4) does not satisfy step (5), or two or more 
modulation codes satisfy step (5), is selected a 14-bit digital modulation code satisfying the condition that 

40 the consecutive identical bits in that modulation code is equal to or less than six. 

(7) When any modulation code selected at step (4) does not satisfy steps (5) and (6), or when any 
modulation code selected at step (5) does not satisfy step (6), or when two or more modulation codes are 
further found at step (6), the following steps are taken. 

(7a) When the end DSV of the modulation code is -2, the code of higher priority (corresponding to 
45 smaller number in Table 10) is selected according to Table 10. Likewise, when the end DSV of the 
modulation code is +2, the code of higher priority is selected according to Table 11. 

(7b) When two or more modulation codes belonging to the equal highest priority are found in step 
(7a), all of them are temporarily selected. When the end DSV is zero, is selected the modulation code 
satisfying the last six bits of which are not "...1 11111". nor "...000000 w in the modulation codes, 
so (8) When any modulation code selected at step (4) does not satisfy steps (5), (6) and (7), or when 

any modulation code selected at step (5) does not satisfy step (6) and (7), or when any modulation code 
selected at step (6) does not satisfy step (7), or when two or more modulation codes are further found at 
step (7), is selected the modulation code including the bit DSV whose maximum absolute value is minimum. 

(9) When two or more modulation codes are still found at step (8), is selected the modulation code 
55 including the bit DSV whose minimum absolute value appears fastest in the bit string of the modulation 

code. 

(10) When two or more modulation codes are further found at step (9), is selected the modulation 
code whose bit will be reversed fastest after the joint point with the preceding modulation code. 
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TABLE 10 


In the case where DSV at 
the end of modulation code 

IS -2 

End pattern of 
modulation codes 

Priority 

... xxxxxOOl 

4 

... xxxxOOH 

1 

... xxx00111 

2 

... xx001111 

3 

... X0011111 

8 

... XXXXX110 

10 

... xxxx1100 

5 

... xxx11000 

6 

... xx1 10000 

7 

... x1 100000 

9 

... 11000000 

11 

x: Don't care bit 


TABLE 11 


45 


In the case where DSV at 
the end of modulation code 
is "+2 n 

End pattern of 
modulation codes 

Priority 

... xxxxxl 10 

4 

... xxxxllOO 

1 

... xxx11000 

2 

... xx1 10000 

3 

... x1 100000 

8 

... xxxxxOOl 

10 

... xxxxOOl 1 

5 

... xxxoom 

6 

...xx001111 

7 

...X0011111 

9 

... 00111111 

11 

x: Don't care bit 
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The 14-bit digital modulation code thus selected is fed to the parallel-to-seriaJ converter 8. The 
modulation code entered the parallel-to-serial converter 8 is serially read out in synchronism with the clock 
9, and is fed to the recording portion 10, where the 14-bit digital modulation code is recorded on the 
recording medium such as magnetic tape or the like. 

5 On the other hand, the 14-bit digital modulation code selected by the encoder 2 is supplied to the DSV 
calculation portion 4, and to the end pattern judgement portion 3. The DSV calculation portion 4 adds the 
CDS of the current modulation code to the DSV at the end of the preceding modulation code to obtain a 
new DSV. The new DSV is converted into a 2-bit code according to Table 8. and is supplied to the encoder 
2 through latch 6. The end pattern judgement portion 3 converts the. last 6 bits of the 14-bit modulation 

io code into a 4-bit code according to Table 9, and supplies the 4-bit code to the encoder 2 through latch 7. 

The above procedure is repeated for every 8-bit input data. Thus* a 14-bit digital modulation code train 
is obtained, in which the number of consecutive identical bits is restricted to 2 - 7, and the absolute value of 
the DSV is restricted equal to or less than 7. 

Fig. 2 shows an example of the decoding circuit. In Fig. 2, reference numeral 11 designates a 

75 reproducing portion. 12 designates a synchronizing signal detector, 13 denotes a serial-to-parallel converter, 
and 14 denotes a decoder. The decoding procedure by the decoding circuit will now be described. 

The serial modulation code reproduced by the reproducing portion 1 1 is supplied to the synchronizing 
signal detector 12 and the serial-to-parallel converter 13. The synchronizing signal detector 12 detects the 
synchronizing signal inserted at the beginning of the synchronizing block, and supplies it to the parallel-to- 

20 serial portion 13. The synchronizing signal is used to synchronize with each 14-bit digital modulation code. 
The serial-to-parallel converter 13, using the synchronizing signal from the synchronizing signal detector 12, 
converts the serial 14-bit digital modulation code to a parallel 14-bit digital modulation code, and supplies it 
to the decoder 14. The decoder 14 decodes the 14-bit digital modulation code into corresponding 8-bit data 
by using a ROM. 

25 Next, the 14-bit digital modulation code produced from the encoder 2 in Fig. 1 will be described. 

The 14-bit digital modulation code converted from the 8-bit code satisfies the following requirements. 

(1) The number of consecutive identical bits in the first 6 bits is equal to or less than 5. 

(2) The number of consecutive identical bits included from the second bit to the 13th bit is 2 - 7. 

(3) The number of consecutive identical bits included in the last 7 bits is equal to or less than 6. 
30 (4) The absolute value of CDS of the modulation code is equal to or less than 4. 

The end patterns of the modulation codes that satisfy the above requirements (1) to (4) are summed up 
as the following 12 items (A) - (M). 


(A) 110 

(B) ' 1100 

(C) 11000 

(D) 110000 

40 (E) 1100000 

(F) 11000000 

<G) 001 

« (H) 0011 

(J) 00111 

(K) 001111 

(L) 0011111 

50 

(M) 00111111 


The beginning of the modulation code succeeding to the modulation codes (A) - (M) is one of the 
55 following items. 

First, the beginning of the modulation code succeeding to the modulation code (A) is one of the 
following five items (A1 ) - (A5). 
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(Al) Oil 

(A2) 0011 

(A3) 00011 

(A4) 000011 

(A5) 0000011 

Second, the beginning of the modulation code succeeding to the modulation code (B) is one of the 
following nine items (B1) - (B9). 

Oil 

0011 

00011 

000011 

0000011 

1100 

11100 

111100 

1111100 

The beginning of the modulation code succeeding to the modulation code (C) is one of the following 
30 eight items (C1) • (C8) . 


15 


20 


25 


(Bl) 
(B2) 
(B3) 
(B4) 
(B5) 
(B6> 
(B7) 
(B8) 
(B9) 


(CI) Oil 

(C2) 0011 

(C3) 00011 

(C4) 000011 

(C5) 1100 

40 (C6) 11100 

(C7) 111100 

(C8) 1111100 

45 

The beginning of the modulation code succeeding to the modulation code (D) is one of the following 
seven items (D1) - (D7). 


50 


(Dl) Oil 
(D2) 0011- • 
(D3) 00011 


55 
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<D4) 1100... • 

(D5) 11100 . 

(D6) 111100 . 

(D7) 1111100 


The beginning of the modulation code succeeding to the modulation code (E) is one of the following six 
w items (E1)-(E6). 

(El) 011 

(E2) 0011 

75 <E3) 1100 

(E4) 11100 

(E5) 111100 

20 (E6) 1111100 


The beginning of the modulation code succeeding to the modulation code (F) is one of the following 
five items (F1)- (F5). 

25 

(Fl) Oil 

(F2) 1100 

(F3) 11100 

30 (F4) 111100 

(F5) 1111100 


35 The beginning of the modulation code succeeding to the modulation code (G) is one of the reversal 
patterns of the modulation codes (A1 ) - (A5). 

The beginning of the modulation code succeeding to the modulation code (H) is one of the reversal 
patterns of the modulation codes (B1) - (B9). 

The beginning of the modulation code succeeding to the modulation code (J) is one of the reversal 
40 patterns of the modulation codes (C1) - (C8). 

The beginning of the modulation code succeeding to the modulation code (K) is one of the reversal 
patterns of the modulation codes (D1) - (D7). 

The beginning of the modulation code succeeding to the modulation code (L) is one of the reversal 
patterns of the modulation codes (E1) - (E6). 
45 The beginning of the modulation code succeeding to the modulation code (M) is one of the reversal 
patterns of the modulation codes (Fl) - (F5). 

The numbers of the modulation codes that satisfy the requirements (1) - (4) are shown in Tables 1 and 
2. The code "10000000111 111" (CDS = 0), and the code "01111111000000" (CDS = 0) are excluded 
from the numbers. 

50 


55 
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TABLE 1 


Beginning pattern of 
modulation codes 


The number of possible modulation codes 



CDS Value 




-4 

-2 

0 

2 

4 

Total 

CDS* 
0 

CDS* 
0 

0000011 

9 

8 

6 

0 

0 

23 

23 

6 

000011 

12 

14 

10 

6 

0 

42 

36 

16 

00011 

15 

21 

20 

11 

5 

72 

56 

36 

0011 

17 

29 

33 

26 

11 

116 

79 

70 

011 

17 

37 

49 

47 

32 

182 

103 

128 

Total 

70 

109 

118 

90 

48 

435 

297 

256 


TABLE 2 


Beginning pattern of 
modulation codes 


The number of possible modulation codes 



CDS Value 




-4 

-2 

0 

2 

4 

Total 

CDSS 
0 

CDS* 
0 

1111100 

0 

0 

6 

8 

9 

23 

6 

23 

111100 

0 

6 

10 

14 

12 

42 

16 

36 

11100 

5 

11 

20 

21 

15 

72 

36 

56 

1100 

11 

26 

33 

29 

17 

116 

70 

79 

100 

32 

47 

49 

37 

17 

182 

128 

103 

Total 

48 

90 

118 

109 

70 

435 

256 

297 


More than 256 modulation codes whose CDS * 0, and more than 256 modulation codes whose CDS S 
0 are necessary, which follow one of the modulation codes (A) - (M). In addition, the converted modulation 
code must correspond to one 8-bit data to avoid transmission error. 

The number of modulation codes that can succeed one of the modulation codes (A) - (M) is shown in 

Table 3. „ „ 

For example, the CDS of the modulation codes that terminate with "...00111111" is "2" or "4 . 
Accordingly, the end DSV of the modulation code takes a value of "0" or "2". and so the succeeding 
modulation code must satisfy the requirements that its CDS S 0, and it must begin with any one of the bit 
train "0000011", "000011, "00011". "0011", and "100". The number of the modulation codes that satisfy 
the requirements are 322 as shown in Table 3, which is greater than the necessary number of 256. 

Likewise, the CDS of the modulation codes that terminate with "...11000000" is "-2" or n -4". 
Accordingly, the end DSV of the modulation code takes a value of "0" or "-2", and so the succeeding 
modulation code must satisfy the requirements that its CDS * 0, and it must begin with any one of the bit 
train "1111100", "111100", "11100", "1100", and "011". The number of the modulation codes that satisfy 
the requirements are 322 as shown in Table 3. which is greater than the necessary number of 256. 
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TABLE 3 


End pattern of 
modulation codes 

The number of possible successive modulation codes 


CDS Value 




-4 

-2 

0 

2 

4 

Total 

CDSS 
0 

CDS* 
0 

110 

70 

109 

118 

90 

48 

435 

297 

256 

1100 

86 

152 

187 

162 

101 

688 

425 

450 

11000 

77 

144 

181 

162 

101 

665 

402 

444 

110000 

65 

130 

171 

156 

101 

623 

366 

428 

...1100000 

50 

109 

151 

145 

96 

551 

310 

392 

..11000000 

33 

80 

118 

119 

85 

435 

231 

322 

001 

48 

90 

118 

109 

70 

435 

256 

297 

0011 

101 

162 

187 

152 

86 

688 

450 

425 

00111 

101 

162 

181 

144 

77 

665 

444 

402 

001111 

101 

156 

171 

130 

65 

623 

428 

366 

....0011111 

96 

145 

156 

109 

50 

550 

392 

310 

...00111111 

85 

119 

118 

80 

33 

435 

322 

231 


Fig. 4 shows the number of modulation codes of respective classes when CDS £ 0, and Fig. 5 shows 
the number of modulation code of respective classes when CDS 2 0. 

Tables 4 and 5 show the correspondence between the 8-bit data and the modulation codes: Table 4 
shows the correspondence when CDS £ 0; and Table 5 shows the correspondence when CDS S 0. 
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Table 4 (CDS > 0) 


Class 


8-bit ^ 

todulation codes 


beginning with -0" 

0 

01111110000001 

1 

01 11 1 100110000 

2 

01111100011000 

3 

01111100001100 

4 

01111100000110 

5 

01111100000011 

6 

01111001110000 

7 

01111001100001 

8 

01111000111000 

9 

01111000110001 

10 

01111000011100 

11 

01111000011001 

12 

01111000001110 

13 

01111000000111 

14 

01110011110000 

1S 

01110011100001 

16 

01110011001100 

17 

01110011000110 

18 

01110011000011 

19 

01110001111000 

20 

01110001110001 

21 

01110001100110 

22 

01110001100011 

23 

01110000111100 

24 

01110000111001 

25 

01110000110011 

26 

01110000011110 

27 

01110000001111 

26 

01100111110000 

29 

01100111100001 

30 

01100111001100 

31 

01100111000110 

32 

01100111000011 

33 

A 4 4 AA44AA44 4AA 

01100110011100 

W « 

34 

A44AA44AA11AA1 

01100110011001 

35 

A 4 4 A A4 <«HH« « 4 ft 

01100110001110 

36 

A 4 * NR«« 4 4 

011001100QQ11 1 

37 

A«« A A At 4141 AAA 

Oil 0001 1 111WWW 

W_ 

36 

A11 AA01 1 1 1 AOftl 
ll 1 1 VUW 111 1 WW 1 

39 

A1 1 AAA1 1 1 AA1 10 
Oil UUUi 1 I WW I IV 

%0 

01100011100011 
VII VVV 1 1 IWVI 1 

♦1 

01100011001110 
VII VVV 1 IVVI 1 IV 

42 

A11A0011000111 
W ilWWW 1 rwVVI 1 1 

43 

A1 1 AAAA1 111 100 
VII WWW VI 111 1 vv 

# i 
*>*> 

O110O0O1111001 
VI 1VVVVI 1 1 1 VV 1 

it 

01100001110011 

VI 1VVVV1 1 IVVI 1 

1A 

01100001100111 

VI IWVWI IVVI 1 V 

*f 

01100000111110 

VI I V VV V V 1 1 I • • w 


01100000011111 

VI lWWww» f ■ 1 ■ 


01111111001100 

VIIIIIIVVWIIWW 

SO 

01111111000110 

viiiiictvwiiw 

51 

01111111000011 

52 

01111110011100 

53 

01111110011001 

54 

01111110001110 

55 

01111110000111 

56 

01111100111100 

57 

01111100111001 

58 

01111100110011 

59 

01111100011110 

60 . 

01111100001111 

61 

01111001111100 

62 

011110011110O1 

63 

01111001110011 


COS l&ass 


8-bit * 
data 1 

Modulation codes 
jeginnlng with "1" 

CBS 

0 

10000001111110 

0 

1 

10000011001111 

0 

2 

10000011100111 

0 

3 

10000011110011 

0 

4 

10000011111001 

0 

5 

10000011111100 

0 

6 

10000110001111 

0 

7 

10000110011110 

0 

8 

10000111000111 

0 

9 

10000111001110 

0 

10 

10000111100011 

0 

11 

10000111100110 

0 

12 

100001111100O1 

0 

13 

10000111111000 

0 

14 

10001100001111 

0 

15 

4 A A A 4 « AhaI 4 4 4 A 

10001100011110 

A 

0 

16 

10001100110011 

A 

0 

17 

* A A a «aiAaaaAM# 

10001100111001 

0 

16 

at afc 4aV aB> al *% ak alt 4at «1 A A af* Bah 

10001100111100 

0 

19 

10001110000111 

0 

20 

10001110001110 

0 

21 

41 4*1 Ah «m 4* «1 4l dB A% 4a< 4V J|* * 

10001110011001 

0 

22 

a a> ai A a a * A A 4 d a AM 

10001110011100 

0 

23 

aaiaiaiaa:a4MaldkAfl41 

10001111000011 

A. 

0* 

24 

a» a\ aft a% «fl si 4 A aaV A 41 of -ft 

10001111000110 

0 

25 

10001111001100 

0 

26 

10001111100001 

0 

27 

100011 11110000 

0 

28 

10011000001111 

0 

29 

10011000011110 

0 

30 

*MA*AAAA44AA44 

10011000110011 

A 

0 

31 

4 AA< 4 A Art 4 4 4 AA4 

10011000111001 

A 

V 

WA 

32 

4AA44AAA4444AA 

1001 100011 1 1WW 

A 

w 

xt 

33 

1AA11AA11AAA11 
100 1 1 WW 1 1 WWW 1 1 

A 
V 

XL 

3% 

1 AA1 10O110011O 
I WW 1 IWWllWWl IV 

o 

V 

35 

4AA44AA441AAA1 

10011001110001 

A 

w 

30 

1 AA1 1 AA1 111 AAA 
1001 1 WW1 111 www 

A 
V 

w 

OJ 

1AO111QQQ00111 
IVVI 1 1VWVVI 1 1 

o 

V 


10011100001110 

IVVI 1 1 V V W 1 1 1 W 

o 

xo 

10011100011001 

IWI 1 IWVI IVVI 

o 

10 
ww 

10011100011 100 

I.VV 1 I IWVI ■ ■ w 

o 

- 11 
i 

10011100110001 

IVVI 1 IVVI IWVI 

o 

19 

10011100111000 

IWI 1 IWI 1 IWV 

o 

IX 

10011110000011 

IWI 1 1 IWWV9 1 

o 

11 

10011110000110 

IWI 1 IIWWI IV 

o 

IX 

10011110001100 

1 W 1 1 1 IWVI IVV 

o 

46 

10011110011000 

IWI I 1 IVVI ■ WWW 

o 

^7 

10011111000001 

■ w w v ■ V • • W WW WW* 

o 

46 

1001111110^000 

1 ¥ w 1 • w 1 • W w W w war -aw 

0 

49 

10000011111110 

2 

50 

*w 

10000110011111 

• WWl I W t • • ■ • 

2 

51 

10000111001111 

2 

52 

10000111 10011 1 

2 

S3 

10000111110011 

2 

54 

10000111111001 

2 

55 

10000111111100 

2 

56 

10001100011111 

2 

57 

10001100111110 

2 

58 

10001110001111 

2 

59 

10001110011110 

2 

60 

10001111000111 

2 

61 

10001111001110 

2 

62 

10001 1 11 100011 

2 

63 

10001111100110 

2 


1(A) 


1(B) 
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Table 4 (CDS > 0) 


10 


IS 


20 


25 


30 


35 


40 


45 


SO 


55 


Class 

8-bit I 
data 1 

Modulation codes 
beginning with -0" 



64 

A4444Jh*k«i«AB\«A« 

01111001100111 



.65 

01111000111110 

4 


66 

01111000011111 

«> 


67 

01110011111100 



68 

01110011111001 



69 

01710011110011 

4 


70 

01110011100111 

4 


71 

01110011001111 

4 


72 

01110001111110 

4 


73 

01110000111111 

4 


74 

01100111111100 

4 


75 

01100111111001 

4 


76 

01100111110011 

4* 


77 

01100111100111 

4 


78 

01100111001111 

4 


79 

01100110011111 

4 1 


60 

01100011111110 

^ 


61 

01111111000001 

2 


62 

01111110011000 

2 • 


63 

01111110001100 

2 


64 

011111 100001 10 

2 


85 

01111110000011 

2 


66 

*i •l««A««4 4 AAA 

01111100111000 

A 

2 


87 

A44«t«AA4 4 A AA4 

011111001 10001 

A 

2 


66 

A 4 * l««AAN1 4 4 A A 

01111100011100 

2 


89 

A 4 41 4 <<AAAI 4 AA< 

01111100011001 

A 

2 


90 

01111100001110 

2 


91. 

01111100000111 

2 


92 

A41f 4AAI41IAAA 

01111001111000 

A) 

2 


93 

A 4 4 I4AA441 AAA4 

01111001110001 

A 

z 


94 

A 4 1t4AA41AA11A 

01111001100110 

A 
* 


95 

0111 1001100011 

A 

Z 


96 

«1 4 «1 AAA 4 4 4 4 A A 

01 111000111.1*00 

A 


97 

A4 444AAA444AA4 

01111000111001 

A 
Z 

1 (A) 

98 

A4 4 4 4AAA4 4AA4 4 

01111000110011 

A 
Z 


99 

A4444AAAA4444A 

01111000011110 

A 

z 


100 

A4444AAAAA4444 
0111 10000011 11 

A 

z 


4 A 4 

101 

onioomiioou 

A 

Z 


102 

A«1« AA4 4 4 4 AAA 4 

OlllvOllllUUOl 

A 

Z 


4 AY 

103 

A|H A A 4*4 4 A A 4 4 A 

Oil iudi liuui iu 

A 

•£ 


104 

ni 1 1 aai i iooaii 

Z 


4 AC 

105 

ai 1 1 aah aai 1 in 

OlllUUllVVll 10 

9 


106 

fll 1 10A11 A ft ft 1 1 1 

y i i luui l vuui i i 

9 

4» 


4 n9 

107 

ft1 11flftft1 11 llflft 
Ul 1 lUUV 1 1 1 1 IUU 

9 


4 Aft 

100 

ft1 11AA0111 1ft01 
III 1 IUUU11 1 1UII1 

9 
«p 


1 AO 

01110001110011 

VII IVW 1 1 1 VV 1 1 

9 
«• 


1 IV 

01110001100111 

2 


111 

111 

01110000111110 

Will WW fill IV 

2 


1 12 

01110000011111 

2 


113 

01100111111000 

2 


114 

01100111110001 

2 


115 

01100111100110 

2 


116 

01100111100011 

2 


117 

01100111001110 

2 


118 

01100111000111 

2 


119 

01100110011110 

2 


120 

01100110001111 

2 


121 

01100011111100 

2 


122 

01100011111001 

2 


123 

01100011110011 

2 


124 

01100011100111 

2 


125 

01100011001111 

2 


126 

01100001111110 

2 


127 

01100000111111 

2 


KB) 


2(B) 


8 -bit 1 

toduXation ccxton 

COS 

data 

beginning with "1" 

64 

10001111110001 

2 

65 

10001111111000 

2 

66 

10011000011111 

2 

67 

10011000111110 

2 

68 

10011001100111 

2 

69 

10011001110011 

2 

70 

10011001111001 

2 

71 

10011001111100 

2 

72 

10011100001111 

2 

73 

10011100011110 

2 

74 

10011100110011 

2 

75 

10011100111001 

2 

76 

10011100111100 

2 

77 

10011110000111 

2 

78 

10011110001110 

2 

79 

10011110011001 

2 

60 

10011110011100 

2 

61 

10011111000011 

2 

62 

10011111000110 

2 

63 

10011111001100 

2 

64 

10011111100001 

2 

65 

10011111110000 

2 

66 

10001111001111 

4 

87 

10001111100111 

4 

66 

10001111110011 

4. 

69 

10011001111110 

4 

90 

10011100111110 

4 

91 

10011110001111 

4 

92 

10011110011110 

4 

93 

10011111000111 

4 

94 

10011111001110 


95 

10011111100011 

*v 

96 

10011111100110 

4 

97 

11000111100111 

4 

98 

11000111110011 

4 

99 

11000000111111 

2 

100' 

11000001111110 

2 

101 

11000011001111 

2 

102 

11000011100111 

2. 

103 

11000011110011 

2 

104 

11000011111001 

2 

105 

11000011111100 

2 

106 

11000110001111 

2 

107 

11000110011110 

2 

106 

11000111000111 

2 

109 

11000111001110 

2 

110 

11000111100011 

2 

111 

44 AAA44 44AA44A 

110001(11100110 

A 

z 

4 (A 

112 

MAAA4 4 4 4 4 AA A4 

110001 1 1 110001 

A) 

Z 

113 

1 4J AflA1 11«J11 AAA 

1100011 1 111000 

9 
Z 

114 

11001100001111 

2 

115 

11001100011110 

2 

116 

11001100110011 

2 

117 

11001100111001 

2 

118 

11001100111100 

2 

119 

11001110000111 

2 

120 

11001110001110 

2 

121 

11001110011001 

2 

122 

11001110011100 

2 

123 

11001111000011 

2 

124 

11001111000110 

2 

125 

11001111001100 

2 

126 

11001111100001 

2 

127 

11001111110000 

2 
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Table 4 (CDS > 0) 


Class 

8-bit 
data 

Modulation codes ■ 
beginning with "0" 

CDS 

Class 

8-bit 
data 

Modulation codes • 
beginning with "1" 



128 

00111111100000 

0 


126 

11000000011111 

0 


129 

00111111000001 

0 


129 

11000000111110 

0 


ISO 

00111110011000 

0 


130 

11000001100111 

0 


131 

00111110001100 

0 


151 

11000001110011 



132 

00111110000110 

0 


132 

11000001111001 

0 


133 

00111110000011 

0 


133 

11000001111100 

0 


134 

00111100111000 

0 


134 

11000011000111 

0 


13S 

00111100110001 

0 


135 

11000011001110 

o 


136 

00111100011100 

0 


136 

11000011100011 

0 


137 

00111100011001 

0 


137 

11000011100110 

0 


136 

00111100001110 

0 


138 

11000011110001 

o 


139 

00111100000111 

0 


139 

11000011111000 

o 


HO 

00111001111000 

0 


140 

11000110000111 

0 


U1 

00111001110001 

0 


141 

11000110001110 

0 


U2 

00111001100110 

0 

2(B) 

142 

11000110011001 



143 

00111001100011 

0 

143 

11000110011100 

0 


144 

00111000111100 

0 


144 

11000111Q00011 

0 


145 

00111000111001 

0 


145 

11000111000110 

0 


146 

00111000110011 

0 


146 

11000111001100 

0 


147 

00111000011110 

0 


147 

11000111100001 

0 


148 

00111000001111 

0 


146 

11000111110000 

0 


149 

00110011111000 

0 


149 

11001100000111 

0 


1S0 

00110011110001 

0 


150 

11001100001110 

0 


151 

00110011100110 

0 


151 

11001100011001 

0 


152 

00110011100011 

0 


152 

11001100011100 

0 


153 

00110011001110 

0 


153 

11001100110001 

0 


154 

00110011000111 

0 


154 

11001100111000 



155 

00110001111100 

0 


155 

11001110000011 

0 


156 

00110001111001 

0 


156 

11001110000110 

0 


157 

00110001110011 

0 


157 

11001110001100 

o 


156 

00110001100111 

0 


156 

11001110011000 



159 

00110000111110 

0 


4 fH 

159 

11001111000001 



160 

001100000.1.1111 

0 


160 

• • JkA 4 4 4 ■ 4 AltMAM 

11001111100000 

J 

2(A) 

161 

00111111100001 

2 


161 

44AA44AA44444A 

noonooiniiQ 

* 

162 

00111111001100 

2 


4 HI 

162 

44AA444AA4444A 

11001110011110 



163 

00111111000110 

2 


163 

4 IAA1 444 AAA 4 A 4 

liooinioooin 

* 


164 

00111111000011 

2 


164 

4 4AA4444AA44 4A 

1 10011 1 10011 10 



* ft m 

165 

00111110011100 

2 


4 ze 

165 

44AA44 14 1AAA1 4 

110011 lllOOOll 

2 


166 

00111110011001 

2 


4 A A 
166 

4 4AA44444 AA1 4 A 

1 100111 IIOOIIO 



167 

00111110001110 

2 


167 

1110OO0111111O 



168 

00111110000111 

2 


168 

« 4 4 AAA 4 4 4 A A 4 4 4 

11100011100111 

2 


169 

00111100111100 

2 


4 la 

169 

4 44AAA4444AA44 

1 1100O1111OO11 

* 


170 

00111100111001 

. 2 


170 

444AAA444444AA 

1 11000111 11100 

2 


171 

00111100110011 

2 


171 

« * «AA4IAA1 44 4A 

11100110011110 

2 


172 

00111100011110 

2 


172 

« 4 4 AM 4 44AAA4 4 4 

11100111000111 

2 


173 

00111100001111 

2 

3(B) 

173 

4 44AM4 4 4AA4 4 4A 

111Q01110D111O 

t 


174 

00111001111100 

2 


1 VL 

1 4 1 A*A1 1 4 4 A Oft 1 1 
1 1 1001 1 1 lOU 01 1 



175 

00111001111001 

2 


175 

4 4 1 AA1 111AA11A 

i 1 iovi i i ivy i iv 

2 


176 

00111001110011 

2 


170 

1 4 4 AA4 1414 1 AAA 
1 1 1001 1111 1 vvv 



177 

00111001100111 

2 


Iff 

1 11 AAA AAA 111 11 
1 1 lOOOOOOl 1 111 

« 


178 

00111000111110 

2 


178 

11100000111110 

2 


179 

00111000011111 

2 


179 

11100001100111 

2 


160 

00110011111100 

2 


160 

11100001110011 

2 


161 

00110011111001 

2 


181 

11100001111001 

2 


182 

00110011110011 

2 


182 

11100001111100 

2 


183 

00110011100111 

2 


163 

11100011000111 

2 


164 

00110011001111 

2 


164 

11100011001110 

2 


185 

00110001111110 

2 


165 

11100011100011 

2 


186 

00110000111111 

2 


186 

11100011100110 

2 


167 

00111111100110 



187 

11100011110001 

2 


186 

00111111100011 



166 

11100011111000 

2 


189 

00111111001110 



189 

11100110000111 

2 


190 

00111111000111 



190 

11100110001110 

2 


191 

00111110011110 



191 

11100110011001 

2 
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Table 4 (CDS > 0) 


Class 

8-bit I 

■iodulation oocteg 

COS 

Ua33 

8-bit 1 

todulation codes 



Beginning with "0" 

data ' 1 

Beginning with "1" 


192 

00111110001111 

4 


192 

11100110011100 

2 


193 

00111100111110 

4 


193 

11100111000011 

2 


194 

00111100011111 

4 


194 

11100111000110 

2 


195 

00111001111110 

4 


195 

11100111001100 

2 

2(A) 

196 

00111000111111 

4 


196 

11100111100001 

2 

197 

00110011111110 

4 


197 

11100111110000 

0% 

2 


198 

00011111110000 

0 


198 

11100000001111 

0 


199 

00011111100001 

0 


199 

11100000011110 

A 

0 


200 

00011111001100 

0 


200 

AAAa*AAAAAAAA44 

11100000110011 

A 

0 


201 

00011111000110 

0 


201 

A 4AAAAAA4 4 ■ RA4 

11100000111001 

A 

0 


202 

00011111000011 

0 

» w 

202 

4AAAAAAAAA44AA 

11100000111100 

A 

0 


203 

00011110011100 

0 


203 

A AAMAham4*AAAAA44 

11100001100011 

A 

0 


204 

00011110011001 

0 


204 

tt\ A a* At* Aft A A A ■ AAI i A 

11100001100110 

0 


205 

00011110001110 

0 


205 

11100001110001 

0 


206 

A A A a* At At A A A A A A *V At 

00011110000111 

0 


206 

41 44AAMA4 4 4 4 AAA 

11100001111000 

A 

0 


207 

00011100111100 

0 


207 

<lfAAA44MAAA4 4 

11100011000011 

A 

0 


205 

00011100111001 

0 


206 

a« Aft tW A A A A> A ■ A A i 4l A 

11100011000110 

0 


209 

00011100110011 

0 


209 

11100011001100 

0 


210 

00011100011110 

0 


210 

11100011100001 

0 


211 

00011100001111 

0 


211 

11100011110000 

0 


212 

00011001111100 

0 


.212 

11100110000011 

0 


213 

00011001111001 

0 


213 

11100110000110 

0 


214 

00011001110011 

0 


214 

11100110001100 

0 

3(A) 

215 

00011001100111 

0 


215 

11100110011000 

0 

216 

00011000111110 

0 


216 

11100111000001 

0 


217 

00011000011111 

0 


217 

11100111100000 



218 

00011111110001 

2 


218 

11110001111100 

4 


219 

00011111100110 

2 


219 

11110011111000 

4 


220 

00011111100011 

2 


220 

11110000001111 

2 


221 

00011111001110 

2 


221 

4 4 44AAAAA4444A 

11 110000011110 

z 


222 

00011111000111 

2 


222 

4 44 4AAf|AI 4RA44 

11110000110011 

4 

z 


223 

A a A «■ *• ■! 41 A A • 4A A 4l A 

00011110011110 

2 


44Y 

ZZ3 

4 14 1 AAAA1 11001 

1111 0000 1 1 1 00 1 

9 


224 

00011110001111 

A 

2 


441. 

4111 AAAfll 1 1 100 
1 1 1 lUVUUl 1 1 1 WW 

9 

4m 


225 

A AA4 4 4 A A4 4 |<1A 

00011100111110 

A 

z 


99? 

11110001100011 

11 1 1 WWW 1 • WWW 1 1 

9 

Aa 


MAI 

ZZo 

AAA* a 4 AAA1 1111 

0001 110001 1 11 • 

4 
* 


55A 

11110001100110 

2 


449 

ZZ7 

oooiioomiiio 

4 

<£ 

257 

A»4»f 

11110001110001 

1 I | I www i i i w v ■ 

2 


ZZ8 

AAA4 1AAA111111 

DQ011Q0Q111111 

4 

z 


25A 

11110001111000 
III 1 wv ill iwww 

2 


ZZ9 

AAA11111 ««AA11 

0001 1111 110011 

i 


259 

11110011000011 

III IVW 1 IVWw ■ ■ 

2 


230 

AAA111111AA111 

OOOllllllOOlll 

l 

4> 


530 

11110011000110 

2 


231 

00011111001111 

* 

4 



1 1 1 1001 10011 00 
1 1 11UU1 1 WW I 1 WW 

5 

A* 


232 

00011110011111 

1 
4> 



11110011100001 

1 1 1 1 WW 1 1 IVWWVI 

9 

A» 


2?? 

00011100111111. 



4XT 

1111 001 1 1 10000 
llllOOlll 1 VOOU 

9 

4» 


234 

A AAA • m 41 4M • 41 A A A A 

00001111111000 

0 


4X1. 

Z3*> 

14 11 AAAAAA01 1 1 
111 lOOQUOOOl i 1 

A 
U 


235 

00001111110001 

0 


235 

4 4 4 4 A A A AAA1 1 1 A 

11110000001110 

A 
0 

4(A) 

236 

00001111100110 

0 


236 

4 41 4 41 A AAA A • 4 A A 4 

1 111000001 1001 

A 
0 

237 

00001111100011 

0 


237 

A 44 4AAAAA4 44AA 

11110000011100 

A 
0 


236 

00001111001110 

0 


236 

A • A 4AAAA44AAA4 

11110000110001 

A 
0 


239 

00001111000111 

0 


239 

A A A A A A A A>A 41 4 A A A 

.11110000111000 

A 

0 


240 

00001110011110 

0 


Al A 

240 

4441 AAA44AAAA4 

11110Q0110Q001 

A 

0 


241 

AdkAA«A.AAAkMAAAA 

00001110001111 

0 


41 4 

Z41 

4 44 4AAA411AAAA 

1 11 10001 1 10000 

A 
0 


242 

AAAA44AA44444II 

00001100111110 

A 

0 


91.9 

Z4* 

1111 001 1000001 

1 1 1 lUWl • WWWWW 1 

A 
U 


243 

00001100011111 

0 


243 

11110011100000 

0 


244 

00001111111001 

2 


244 * 

11111000000111 

2 


245 

00001111110011 

2 


245 

11111000001110 

2 


246 

00001111100111 

2 


246 

11111000011001 

2 


247 

00001111001111 

2 


247 

11111000011100 

2 


248 

00001110011111 

2 


248 

11111000111000 

2 


?4? 

00001100111111 

2_ 

5(B) 

249 

11111001110000 

2 


250 

00000111111100 

0 


250 

11111000000011 

0 


251 

00000111111001 

0 


251 

11111000000110 

0 

5<A) 

252 

00000111110011 

0 


2S2 

11111000001100 

0 

253 

00000111100111 

0 


253 

11111000011000 

0 


254 

00000111001111 

0 


254 

11111000110000 

0 


255 

00000110011111 

o • 


255 

11111001100000 

0 
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Table 5 (CDS < 0) 


Class 


8-bit i 

tabulation codes 

COS 

data ) 

ueginning with "0" 

0 

01111110000001 

0 

1 

01111100110000 

0 

2 

01111100011000 

0 

3 

01111100001100 

0 

4 

01111100000110 

0 

5 

01111100000011 

0 

6 

0)111001110000 

0 

7 

01111001100001 

0 

a 

01111000111000 

0 

9 

01111000110001 

0 

10 

01111000011100 

0 

11 

01111000011001 

0 

12 

01111000001110 

0 

13 

01111000000111 

0 

K 

01110011110000 

0 

IS 

01110011100001 

0 

16 

01110011001100 

0 

17 

01110011000110 

0 

16 

01110011000011 

0 

19 

01110001111000 

0 

20 

01110001110001 

0 

21 

01110001100110 

0 

22 

01110001100011 

0 

23 

01110000111100 

•0 

24 

01110000111001 

0 

25 

01110000110011 

0 

26. 

01110000011110 

0 

27 

01110000001111 

0 

26 

01100111110000 

0 

29 

01100111100001 

0 

30 

A A Al A a* At A^ ^ A\ A Al a1 Afe A 

01100111001100 

0 

31 

01100111000110 

0 

32 

01100111000011 

0 

33 

01100110011100 

0 

34 

01100110011001 

0 

35 

01100110001110 

0 

36 

01100110000111 

0 

37 

01100011111000 

0 

36 

01100011110001 

0 

39 

01100011100110 

0 

40 

01100011100011 

0 

41 

01100011001110 

A 

0 

42 

01100011000111 

0 

43 

01100001111100 

0 

44 

01100001111001 

A 

0 

45 

011000011 1001 1 

A 

u 

46 

Oil W0HU1 1 091 1 1 

A 

u 

47 

01 1 000001 1 1110 

o 

to 

01100600011111 

V • 1 WWW Mill 

o 

«>y 

01111100000001 

VI 1 1 • 1 VWWW¥¥W 1 

•2 

50 

01111001100000 

-2 

51 . 

At 1 11 AAA1 1 AAA A 

Oil 1 1 000 1 10000 

•* 

52 

01111000011000 

-2 

53 

01111000001100 

-2 

54 

'01111000000110 

-2 

55 

'01111000000011 

-2 

56 

01110011100000 

-2 

5T 

01110011000001 

-2 

56 

01110001110000 

-2 

59 

01110001100001 

-2 

60 

01110000111000 

-2 

61 

01110000110001 

-2 

62 

0.1110000011100 

-2 

63 

01110000011001 

-2 


Class 


8-bit. ^ 

todulat ion codes 


data k 

>eginning with "l" 

0 

10000001111110 

0 

1 

10000011001111 

0 

2 

10000011100111 

0 

3 

10000011110011 

0 

4 - 

10000011111001 

0 

5 

10000011111100 

0 

6 

.10000110001111 

0 

7 

10000110011110 

0 

8 

10000111000111 

0 

9 

10000111001110 

0 

10 

10000111100011 

0 

11 

10000111100110 

0 

12 

10000111110001 

0 

13 

10000111111000 

0 

14 

10001100001111 

0 

15 

10P01100011110 

0 

16 

10001100110011 

0 

17 

10001100111001 

0 

16 

10001100111100 

0 

19 

10001110000111 

0 

20 

10001110001110 

0 

21 

10001110011001 

0 

22 

10001110011100 

A 

0 

23 

10001111000011 

A 
0 

24 

10001111000110 

A 

0 

25 

«M4hrik4*««AA«4AA 

10001111001100 

A 

0 

26 

10001111100001 

A 

u 

27 

a • • * 4 4 A A A A 

10001111110000 

A 

0 

26 

10011000001111 

A 
0 

29 

KAAA1 4 1 1 A 

100110UQQ1111 Q 

A. 
V 

30 

4AA41 AAA11 AA1 1 

10011000110011 

A 

u 

31 

10011000111001 

A 

V 

32 

10011000111100 

A 

0 

33 

t AAtl AA41AAA14 

10011001100011 

A 

0 

34 

«JhA4«AA4*AA4 4A. 

10011001100110 

A 

0 

35 

10011001110001 

0 

36 

<a Am a a^ At A A a\ * a1 a\ a% A a% 

10011001111000 

0 

37 

10011-100000111 

A 

0 

36 

< JIAAA4 (1 A 

10011100001110 

A 

0 

39 

10011100011001 

A 

0 

40 

<AA4<IAAA111AA 

looiiiooonioo 

A 

0 

41 

4AA411 AA11 AAA 4 

10011100110001 

A 
V 

42 

IAAM 1 AA11 4 AAA 

10011 100111000 

A 

0 

43 

1AAI1I4 AAAAA1 1 

10011 1 10000011 

A 

u 

44 

10011 11 QQUvl IV 

A 

w 

1.C 

*>5 

10011 1 10001100 

o 

LA 

10011110011000 

IUV1 1 1 IWI IWWW 

o 

▼ f 

10011111000001 

0 

46 

10011111100000 

0 

19 

10000000110011 

•4 

SO 

10000000111001 

-4 

91 

10000000111100 

1 WWVW Iff • w *r 

•4 

52 

10000001100011 

-4 

53 

10000001100110 

•4 

54 

10000001110001 

-4 

55 

10000001111000 

-4 

56 

10000011000011 

-4 

57 

10000011000110 

-4 

56 

10000011001100 

-4 

59 

10000011100001 

-4 

60 

10000011110000 

-4 

61 

10000110000011 

-4 

62 

10000110000110 

-4 

63 

10000110001100 

-4 


1(C) 


ID) 
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Table 5 (CDS < 0) 


25 


35 


45 


50 


55 


Class 

8-bit 

Modulation codes 

CDS 

Class 

8-bit 

Modulation codes 

CDS 

data 

beginning with "0" 

data 

beginning with "1" 


64 

01110000001110 

-2 


64 

10000110011000 

•4 


65 

01110000000111 

-2 


65 

10000111000001 

-4 


66 

01100111100000 

-2 


-66 

10000111100000 

-4 


67 

01100111000001 

-2 


67 

10001100000011 

-4 


66 

01100110011000 

-2 


68 

10001100000110 

-4 


69 

onoonooonoo 

-2 


69 

«t AAA** A A A A A* A Al A A 

10001100001100 

-4 


70 

01100110000110 

-2 


70 

10001100011000 

-4 


71 

01100110000011 

-2 


71 

a« AAA* -AAA* »1 JAAAA 

10001100110000 

-4 


72 

01100011110000 

-2 


72 

*A AAA A a* a* A A A A A A * 

10001110000001 

-4 


73 

01100011100001 

•2 


73 

10001111000000 

-4 


74 , 

01100011001100 

-2 


74 

10011000000011 

-4 


75 

ouoooirooouo 

-2 


7S 

10011000000110 

-4 


76 

01100011000011 

•2 


76 

10011000001100 

-4 


77 

01100001111000 

-2 


77 

10011000011000 

-4 


78 

01100001110001 

-2 


78 

10011000110000 

-4 

HO 

79 

01100001100110 

•2 


79 

10011001100000 

-4 

60 

01100001100011 

-2 


80 

10011100000001 

-4 


61 

01100000111100 

-2 


81 

10000000111110 

-2 


62 

01100000111001 

-2 


82 

10000001100111 

-2 


85 

01100000110011 

-2 


85 

10000001110011 

-2 


64 

01100000011110 

-2 


84 

10000001111001 

-2 


85 

01100000001111 

-2 


65 

10000001111100 

-2 


86 

01110000110000' 

-4 


86 

10000011000111 

-2 


87 

01110000011000 

•4 


87 

10000011001110 

-2 


66 

01110000001100 

-4 


86 

10000011100011 

-2 


69 

01100110000001 

-4 


89 

aA A A A A A aA aA aVJ A A A A A 

10000011100110 

-2 


90 

01100011000001 

-4 


90 

4* A A A A A A Al «t a* A A Aft 41 

10000011110001 

-2 


91 

01100001110000 

-4 


91 

A A A A A A 4l aA Al aA a«j A A A 

10000011111000 

-2 


92 

01100001100001 

-4 


aA) 
VZ 

4 AA AA4 4 AAAA4 41 4 

100001 lOOOOl 11 

_A) 
"X 


95 

01100000111000 

-4 


ox 

t AAAAI 1 AAA1 11A 
100001 1 0001 1 10 

_A 
aV 


94 

01100000110001 

-4 


ox 

lOflltflU AA1 1 AA1 
1 V.UUU 1 1 WW 1 1 W V 1 

•9 

A» 


95 

AAAJtAAAAA««4AAl 

01100000011100 

-4 



1000011001 1100 

1 WW 1 1 W 1 ■ 1 VV 

-2 


96 

01100000011001 

•4> 


96 

10000111000011 

■ WW1 9 IWW V 1 

-2 


97 

00111000011000 

"4 


97 

W 1 

'10000111000110 

-2 


98 

00111000001100 

-4 

9a 

10000111001100 

IWWI I IWI IWW 

*• 


AM 

99 

a j|a * *- « a 4 AAA AAA 

00111111000000 

— A 

•2 


99 

10000111100001 

IWWI 1 1 | VVVWI 

•2 


100 

A A 4 4 • A 4AAAAAA4 

00111110000001 

— .A> 

•2 


100 
IWW 

100001 11 1 10000 

IWWI III IWWWW 

•2 

A* 


101 

jhJt««A*AJkAAA*4kJh 

00111100110000 

•2 


101 

100A110Q000111 
1WWWI 1WWWUWI II 

•2 


102 

ami tfj ^ 4* A a A a* i AAA 

00111100011000 

•2 


1 09 

i oo ai inoonmo 

1 0001 10000 1 1 iw 

•9 
*• 


105 

00111100001100 

-2 


1 AX 

1 03 

1 AAA1 1 AAA1 1 AA1 
10001 1 0001 1001 

«9 


104 

00111100000110 

-2 


1 U*> 

1AAA11AAA111AA 
1 0001 10001 1 100 

•9 


105 

00111100000011 

-2 


1 AC 
10? 

loooilool loool 

.A 

•z 


106 

00111001110000 

-2 


4 AX 

106 

4AAA44AA444AAA 

1000110011 1000 

—A) 

•2 


107 

00111001100001 

•2 


4 A4> 
107 

4 AAA 444AAAAA44 

lwoOl llOOooOll 

•2 


106 

00111000111000 

-2 


1 Aft 

1 00 

1AAA11 1 AAAA1 1 A 

100011 1 00001 10 

_ A 


109 

A A 4 41 4 AAA4 4AAA4 

00111000110001 

*2 


1 00 
I WY 

1 0001 1 1 0A01 1 00 
1 WWW 1 1 I WWW 1 1 WW 

-2 
* 


4 4 A 

no 

AA444AAAA444AA 

00111000011100 

-2 


110 

10001 1 1 001 1000 

1 WW V 1 1 IWVI IWW 

•2 

2(0 

in 

AAf 4 4 AAAA4 

001 11 00001 1001 



111 

10001111000001 

■ Wwl 1 1 IWWVI 

•2 


nnm aaaaai ha 
00 ll 10Q0QO111Q 

_A 


112 

114* 

10001111100000 

■ WVfl III IVWW 

•2 


IIS 

001 11 00000 A1 1 1 
WW 1 1 1UUUWUU1 1 I 

•9 
«. 


113 

10011000000111 

-2 


114 

00110011110000 

-2 


114 

10011000001110 

-2 


119 

noi 1 aai 1 1 aaaai 

00 1 1001 1 100001 



115 

10011000011001 

-2 


116 

00110011001100 

-2 


116 

10011000011100 

-2 


117 

00110011000110 

-2 


117 

10011000110001 

-2 


118 

00110011000011 

-2 


118 

10011000111000 

-2 


119 

00110001111000 

-2 


119 

10011001100001 

-2 


120 

00110001110001 

-2 


120 

10011001110000 

•2 


121 

00110001100110 

-2 


121 

10011100000011 

-2 


122 

00110001100011 

•2 


122 

10011100000110 

-2 


125 

00110000111100 

-2 


123 

10011100001100 

-2 


124 

00110000111001 

-2 


124 

10011100011000 

-2 


125 

00110000110011 

-2 


125 

10011100110000 

-2 


126 

00110000011110 

-2 


126 

10011110000001 

-2 


127 

00110000001111 

-2 

9 

127 

10011111000000 

-2 
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Table 

5 

Class 

8-bit ! 

Modulation codes 

CDS 

data 

Beginning with "0" 


126 

00111111100000 

WW 111*11 1 vvvuu 

A 
V 


1 a»T 

001 111 1 1O00001 

VV 1 I 1 1 I IWUUUU 1 

A 

u 


130 

1 ?U 

rini 1111 aai t aaa 
oo 11111 ooi 1000 

n 
0 


i T1 

151 

A A1 1 1 1 1 An At 1 Art 

OOllll 10QU1 luu 

n 
0 


i 5z 

OOllll 100001 1 0 

A 

0 


ITT 

153 

i% A4 4 4 4 lAAAAAl 4 

00111110000011 

A 

0 


154 

A A 4 4 4 4 A A 4 4 4 #VA A 

0011 1 1001110130 

A 

0 


135 

A A 4 4 4 4 A A A 4 

00111100110001 

0 


136 

A A 4 4 € 4 A A A4 4 4 A A 

00111100011100 

0 


137 

A A a* at al A A A A at AAA 

00111100011001 

0 



00111100001110 

0 


139 

00111100000111 

0 


HO 

00111001111000 

0 


1*1 

00111001110001 

0 


142 

00111001100110 

0 

2(0 


A A4 4 * HK1IAAA1 4 

0011 100 1 100011 

0 

1 44 

AA111AAA1111AA 

00111000111100 

A 

0 


1 fLC 
145 

001 1 100011 1 DDI 

A 

0 



AA1 1 1AAA11AA11 

001 1 10001 1001 1 

A 

0 


1 #17 
1 *M 

AA111 AAA Al 1 1 1 A 

00111 00001 1110 

A 

0 



Art 1 1 1 A A Art A* 111 
001 1 1 QOOOOl 111 

A 

o 


149 

OO11O011111000 
WW 1 1 WW 1 1 1 1 1 UUU 

A 

u 



00110011110001 

W 1 I VV 1 1 1 1 WW 1 

a 

w 


151 

00110011 100110 

WW • IWW 1 1 IWWI IV 

o 


152 

00110011100011 

WW! 9 W W 9 9 MWWW9 • 

o 


ICS 
i ?? 

00110011001110 

WV 1 IWWI ■ WW 1 1 1 V 

o 


1 ?▼ 

0011001100011 1 
VUI IVV 1 1VVV 1 1 1 

o 

w 



001 1 0001 111 100 

A 
V 


ISA 

II A 1 1 A AAI 1 1 1 AAI 
00 1 1 WWW 1 1 1 1 WO 1 

A 
V 


157 

00110001 1 1001 1 

VU I 1 VVVI 1 IVU 1 1 

o 

w 


158 

001 10001 10011 1 

VV IIVVVIIVVIII 

o 

w 


159 

001 10000111110 

VW 1 1 WWWW 1 1 1 1 1 V 

o 


160 

00110000011111 

o 


161 

001 10011000001 

WWI IWWI IWWWW.WI 

•4 


162 

001 10001100001 

WV 1 1 WWW 1 IWWWW I 

•4 


1 AX 
10*) 

00110000111000 

WW J 1 UUUU 1 1 1 WWW 

•4 


1 AL 

io*» 

001 10000110001 
ww i i wwww i i ww w 1 

•4 


1 AC 

rtft 1 i a a Ann i i 1 AO 

001 1 QOOOOl 1100 



1 AA 

AA1 1 AAAAA1 1 AA1 

-4 



AAA1 1 1 1 AAfiflAAl 
OOO 111 ivWUWwU I 

-1 

4> 


lAft 

0001 1 10001 1000 
000 1 1 1000 1 1 www 

•4 


1 AO 
1 ov 

0001 1 1 00001 100 
OU V 1 1 1 UUUU 1 1 uu 

•4- 


170 

1 f V 

0001 1 1'oonoofli i 

000 111 UUUUUU 1 1 

•4 


171 

111 

AAA44AA11 AAAA1 
0001 1 001 1 00001 

4J 


172 

AAA11AAA111 AAA 
00011 0001 1 1 000 



173 

AAA4 1 AAAI'IAOfll 
0001 10001 1UUU1 

• 4 


17% 

0001 1000011 100 
WWW 1 IUUUUII 1 vw 

*4 


175 

0001 1000011001 

WVVI IWWWW ■ IWWI 

-4 

176 

0001 1000000111 

WWW ■ f VWWW ■ » t 

-4 


177 

00011111100000 

-2 


178 

00011111000001 

-2 


179 

00011110011000 

-2 


100 

00011110001100 

-2 


161 

a a a*. <aa <m aa a* A A A A 4* at A 

00011110000110 

-2 


182 

00011110000011 

-2. 


183 

00011100111000 

-2 


184 

00011100110001 

-2 


185 

00011100011100 

-2 


186 

00011100011001 

-2 


187 

00011100001110 

-2 


188 

00011100000111 

-2 


189 

00011001111000 

•2 


190 

00011001110001 

-2 


191 

00011001100110 

-2 


Class 


8-bit i 

Modulation codes 

CDS 

data i 

winning with -1" 

4 IB 

126 

1 1 AAAAAAA1 1 111 

1 100000001 1111 

n 
0 

129 

4 IAAAAAAI1 4 4 4 A 

1 1000000111 1 10 

A 

0 

130 

4 4AAAAA4 4AA4 4 4 

110000011001 11 

0 

131 

11000001110011 

0 

132 

at at A A A A A al i i M A A A 

11000001111001 

0 

133 

afl at A A A A A aa* 4ft A 4ft 4* A A 

11000001111100 

0 

134 

4 4AAAA4 4AAA4 4 4 

11000011000111 

0 

135 

11000011001110 

0 

136 

am fl aA A A «■ al at A A A al a) 

11000011100011 

0 

137 

11000011100110 

0 

138 

11000011110001 

0 

139 

11000011111000 

0 

140 

11000110000111 

0 

141 

al A A A A al al Jk A A al ■ m A 

11000110001 110 

0 

142 

4 4 AAA4 * A A 4 4 Aft 4 

11000110011001 

0 

143 

4 4 J% A A4 4AA4 4 4AA 

11000110011100 

0 

144 

4 « AA A 4 11 AAAA1 1 

1 10001 1 100001 1 

A 

0 

145 

44AAA4 4 4 AAA 4 4 A 

110001110001 10 

A 

0 

4 £ A. 

140 

1 1 AAA 4 4 4AA4 1AA 

110001 1 1001 100 

A 
0 

147 

11AAA1111 AA A A4 

11000111100001 

A 
U 

148 

44AAA44444AAAA 

11000111110000 

A 

0 

* la 
147 

1 4 AA4 1 AAAAA1 1 1 
1100110000011 1 

A 

u 

4 CA 

150 

11 AA1 4 AAA A 1 110 
11001100001 110 

A 
V 

151 

4 4 AA4 4 AAA1 1 A Al 
1 >001 10001 1 WWI 

A 
V 

152 

4 4 AA4 1rtAA1 1 1 00 
1 1 0O1 1000 1 1 1AJW 

A 

w 

1 1t 

155 

11AA1 1001100701 
11001 1001 lvOUl 

o 

V 

154 

4 4 AA4 4 AA4 4 4 AAA 

noonoon iooo 

A 

0 

155 

44AA444AAAAA44 
11001110000011 

A 

0 

4 KZ 

156 

4 4 AA4 4 1 AAAA1 4 O 

11 001 1100001 10 

A 
V 

157 

11005110001100 
110011 10001 1WU 

o 

w 

1 vit 
150 

11001 11 001 1000 

1 IWW 1 1 IWWI 1VVV 

o 

ICO 

1 97 

11001111000001 

1 IVVI 1 1 IWWWWWI 

o 

1 AO 
• OU 

11001111100000 

1 IVVI4 1 I IWWWWV 

o 

1A1 
lOl 

11000000011110 

1 IWWWWWWW lit IV 

-2 

1A2 

194 

11000000110011 

-2 

1A5 

1 

11000000111001 

1 IWWWWWI I 1 WW 1 

-2 

- 1 Ai ■ 

110000001 11100 

1 IWVVWWW III IWW 

~2 

1A5 

11000001100011 

l iwwwwwi iwvvi t 

-2 

1 AA 

11000001100110 

I IWWWWWI IWWI IW 

•2 

167 

11000001110001 

-2 

166 

11000001111000 

-2 

169 

• WT - 

11000011000011 

-2 

170 

■ 1 w 

11000011000110- 

-2 

"171 
•fit 

11000011001100 

t IWW 1 m WW M www 

-2 

172 

11000011100001 

1 IWWWW 1 I IWWWW f 

-2 

173 

11000011110000 

•2 

174 

11000110000011 

•2 

175 

11000110000110 

-2 

176 

11000110001100 

•2 

177 

11000110011000 

-2 

178 

11000111000001 

-2 

179 

11000111100000 

-2 

160 

11001100000011 

-2 

181 

110011.00000110 

•2 

182 

11001100001100 

-2 

183 

11001100011000 

-2 

184 

11001100110000 

-2 

185 

11001110000001 

-2 

186 

11001111000000 

-2 

187 

11000000011001 


188 

11000000011100 


189 

11000000110001 


190 

11000000111000 


191 

11000001100001 



2(D) 
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Table 5 (CDS < 0) 


Class 


Modulation oodes 
DccjiniuJig wicu u 

CDS 

Class 

8-bit 

Modulation oodes 

CDS 



data 

beginning with "1" 


192 

00011001100011 

-2 


192 

11000001110000 

* * W W V W W * 1 1 w www 

•4 


193 

00011000111100 

-2 


193 

1 100001 1000001 

~4 


194 

00011000111001 

^ w * ■ w w v ■ ■ t W W • 

*2 


194 

11000011100000 
• IWWWW 1 | ivvvvv 



195 

00011000110011 

w w ~ • » w w v 1 9 w w f ■ 

-2 


195 

1 10001 10000001 

• 1 WWW 1 IWWWW I 



196 

00011000011110 

^ w ^ * * W W W W ■ ■ ■ • W 

-2 

2(D) 

196 

110001 1 1000000 



197 

0001 1000001111 

-2 

197 

11 001100000001 



196 

000111 11110000 

WW! 1 fl I 1 | | VWVV 

o 


]H 

111 00000001 1 1 1 

• • IVWWWVVI III 

A 


199 

0001 1 111100001 

o 


199 

9 WW 

111 0000001 1 110 

III WWW 1 1 1 1 V 

V 


200 

00011111001100 

w V ■ • t • 1 WW 1 1 vv 

n 

V 


200 

1110000011001 1 

I 1 IVVVUUI IUU 1 1 

0 

3(0 

20 \ 

4»V I 

00011 111000110 
www 1 1 • 1 1 V V V 1 IV 

A 
V 


201 
4»V 1 

111A0AAA111AA1 

0 

202 

XV £ 

0001 1 1 1 100001 1- 

ft 

w 


209 

111 AO AAA 1 111 A A 

A 

0 


2QX 

0001 1 1 1001 1 1 AO 

WWW! I 1 IUUI | | V V 

ft 
V 


2AT 
*w«> 

11 1 AAAAi IflflA1 1 
111 UUUU1 lUQO 1 1 

A 

0 


204 

0001 1 11001 1001 

WWW! 1 • 1 VV 1 IVVI 

ft 
V 


204 

1110000110011A 
1 1 1 V V W 1 IVVI III 

A 

u 


205 

0001 1 110001 110 

WWWI 1 • 1 WW 1 1 IV 

A 
w 


205 

4b W «F 

11 100001 1 10001 

■ 1 IWVVI 1 IVVV1 

ft 
V 


206 

0001 11 100001 1 1 

W W W f * v IwWVt ■ 9 

o 


206 

111 00001 111 000 

■ ■ IWVVI ■ f iwww 

ft 
w 


207 

0001 1 10011 1 100 

o 


207 

11 10001 100001 1 

v ■ fwwwl IwVww 1 § 



209 

00011100111001 

o 


206 

11100011000110 

w 9 fwVwl ■ w w w w l w 

0 


209 

00011100110011 

o 


209 

11100011001100 

0 


210 

00011100011110 

o 


210 

11100011100001 

0 


211 

00011100001111 

o 


211 

11100011110000 

0 


212 

00011001111100 

0 


212 

11100110000011 

0 


213 

00011001111001 

0 


213 

11100110000110 

0 


2U 

00011001110011 

0 


214 

11100110001100 

0 


215 

00011001100111 

0 


215 

11100110011000 

0 


216 

00011000111110 

0 

216 

11100111000001 

0 


217 

00011000011111 

0 


217 

11100111100000 

0 


215 

00001110000011 

-4 


218 

11100000001110 

-2. 


219 

00001100000111 

•4 


219 

11100000011001 

-2 


220 

00001111110000 

-2 


220 

11100000011100 

• ■ • w w w w w w v v ■ w V 

-2 


221 

00001111100001 

-2 


221 

11100000110001 

-2 


222 

00001111001100 

-2 


222 

11100000111000 

-2 


223 

00001111000110 

-2 


223 

11100001100001 

-2 


224 

00001111000011 

-2 


224 

11100001110000 

-2 


225 

00001110011100 

-2 


225 

11100011000001 

-2 

4(C) 

226 

00001110011001 

-2 


226 

11100011100000 

-2 

227 

00001110001110 

-2 


227 

11100110000001 

-2 


226 

00001110000111 

-2. 


226 

11100111000000 

-2 


229 

00001100111100 

-2 


229 

11100000001100 

-4 


230 

00001100111001 

-2 


250 

11100000011000 

-4 


231 

00001100110011 

-2 


231 

11100000110000 

-4 


232 

00001100011110 

-2 


232 

11100001100000 

-4 


233 

00001100001111 

-2 


233 

11100011000000 

-t 


234 

00001111111000 

0 


234 

11110000000111 

0 


235 

00001111110001 

0 


235 

11110000001110 

0 


236 

00001111100110 

0 


236 

11110000011001 

0 


237 

A A A A * 41 4 «t 41 A A A a 41 

00001111100011 

0 


237 

4144141AAAAA441*AA 

11110000011100 

0 


236 

00001111001110 

0 


238 

4 44 4AAAA«4lAAAa 

11110000110001 

0 


239 

0000111100011 1 

0 


239 

4HIAAAAK4AAA 

11110000111000 

0 


240 

Aa.a.A444mm44 4ma 

00001110011110 

0;. 


240 

41 4 41 « A«a< • A A A A « 

11110001100001 

0 


241 

t! AAA4 t 4 4 

00001110001111 

0 

4(D) 

a / m 

241 

41414 4AAA444AAAA 

11110001110000 

0 


242 

4 4 4 A 

00001100111 110 

0 

A # 4% 

242 

4] 4 4 4 A A 4 i AAAMA1 

11110011000001 

0 


243 

00001100011111 

0 

243 

11110011100000 

0 


244 

A A A A A « 4 i « < t a«a 

00000111111000 

-2 


Z44 

1 *. 4 1AAAAAAAI « a 

111 1001100001 10 

"2 


245 

00000111110001 

-2 


245 

11110000001100 

-2 


246 

00000111100110 

•2 


246 

11110000011000 

-2 


247 

00000111100011 

-2 


247 

11110000110000 

-2 


246 

00000111000111 

-2 


248 

11110001100000 

-2 


249 

00000110001111 

-2 


249 

11110011000000 

-2 

5(C) 

250 

00000111111100 

0 


250 

11111600600011 

0 

251 

00000111111001 

0 


251 

11111000000110 

0 


252 

00000111110011 

0 

5(D) 

252 

11111000001100 

0 


253 

00000111100111 

0 

253 

11111000011000 

0 


254 

00000111001111 

0 


254 

11111000110000 

0 


255 

00000110011111 

0 


255 

11111001100000 

0 
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The modulation codes in 5(B) of Table 4 can be changed as shown in Table 12 to improve the end 
DSV: the six modulation codes whose CDS = 0 in 5(B) is reduced to four by two, and two new modulation 
codes which have not been used and whose CDS = 2 are added. 

TABLE 12 


8-bit 
data 

Modulation codes 

CDS 

248 

11111000110001 

2 

249 

11111000111000 

2 

250 

11111001100001 

2 

251 

11111001110000 

2 


Selecting a modulation code whose CDS = 2 makes it possible to adjust the end DSV at the end of the 
selected modulation code to 0. when the end DSV at the end of the preceding modulation code is -2. the 
last bit pattern of the preceding code is any one of the patterns "01", "100", "1000". "10000". "100000*, - 
and "1000000", and the signal data is 250 or 251. The modulation codes in 5(C) of Table 5, which are the 
reversal codes of those in 5(B) of Table 4, can also be changed as shown in Table 13. 

TABLE 13 


8-bit 
data 

Modulation codes 

CDS 

248 

000001 11 001 110 

-2 

249 

00000111000111 

-2 

250 

00000110011110 

-2 

251 

00000110001111 

-2 


Modulation codes which are not used in Tables 4 and 12, and whose CDS = 4 can be used in place of 
the modulation codes in Table 4 or in Tables 4 and 12. Selecting a modulation code whose CDS = 4 when 
the end DSV at the end of the preceding modulation code is -2 can improve the bit DSV of the selected 
modulation code because the bit DSV is sure to take 0 at a particular bit in the selected modulation code. 

The modulation codes in Table 5 and Table 13, which are reversal patterns of the codes in Table 4 and 
Table 12, can be changed in a manner similar to the above, resulting in a similar improvement. 

The modulation codes specified to correspond to 8-bit data in Tables 4 and 5 are an example, and so 
the combination of the modulation codes and the 8-bit code can be altered. 

Types of the modulation codes that are allowed to take place according to the end pattern of the 
preceding modulation code are shown in Table 6. 
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TABLE 6 


5 



Consecutive number 
of "0" bits at the 
beginning of 
modulation code 

Consecutive number 
of "1" bits at the 
beginning of 
modulation code 

10 


CDS>0 ' 

1 

(A) 

2 

(A) 

3 

(A) 

4 

(A) 

5 

(A) 

1 

(B) 

2 

(B) 

3 

(B) 

4 

(B) 

5 

(B) 

15 

codes 

CDS<0 

1 

(C) 

2 

(C) 

3 

(C> 

4 

(C) 

5 

(C) 

1 

(D) 

2 

(D) 

3 

(D) 

4 

<D) 

5 

(D) 

110 

o 

O 

o 

O 

O 






20 

bion 

1100 

O 

0 

O 

O 

O 


O 

O 

O 

O 

dulai 

11000 

O 

o 

O 

O 



O 

O 

O 

O 

25 

o 

e 

110000 

O 

0 

O 




O 

O 

O 

O 


precedin 

1100000 

o 

o 





O 

O 

O 

O 

30 

-••11000000* 

0 






O 

O 

O 

O 


the 

001 







O 

O 

O 

O 

35 

o 
c 

0011 


o 

O 

O 

O 

O 

O 

O 

O 

O 


tter 

00111 


o 

O 

0 

O 

O 

O 

O 

O 


40 

a 

V 

001111 


0 

O 

o 

O 

O 

O 

O 




c 
w 

.-•0011111 


o 

0 

o 

O 

O 

O 




45 


...00111111* 


0 

o 

o 

O 

O 






Notes with regard to Table 6: 

"o" mark indicates that the modulation codes are allowed. 

"*" indicates that a modulation code whose CDS £ 0 is selected when the end pattern of the preceding 
modulation code is "...11000000". and that a modulation code whose CDS £ 0 is selected when the end 
pattern of the preceding modulation code is "...00111111". 

For example, when the end pattern of the preceding modulation code is "...11000". and the end DSV of 
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the preceding modulation code is -2, the modulation codes of classes 1(A), 2(A), 3(A), 4(A), 2(B), 3(B). 4(B). 
and 5(B) in Table 4 can take place as a current modulation code because the current modulation code to be 
selected must satisfy the requirements that the CDS * 0 and the number of consecutive identical bits in the 
joint portion of the two codes is 2 - 7. 

5 In this case, suppose that the current 8-bit data is "166°. Then, one of the two possible modulation 
codes "00111110011001" (CDS = 2; 2(A)), and "11001111100110" (CDS = 4; 2(B)) shown in Table 4 is 
selected: the end DSV of the preceding modulation code and the CDS of the current modulation code are 
added so as to obtain the end DSV of the current modulation code; the modulation code which will give less 
end DSV is selected, that is, the modulation code "00111110011001" (CDS = 2) is selected. The resultant 

w end DSV is 0 and it indicates that the direct current component is removed. 

Fig. 3A shows the CNR (carrier-to-noise ratio) characteristics when a sine wave recorded on magnetic 
tape is reproduced, Fig. 3B shows the power spectrum at the output terminal of the modulator of the 
embodiment when random 8-bit data are inputted to the modulator, and Fig. 3C shows the power spectrum 
of the scrambled NRZ at the output terminal of the scrambled NRZ modulator when random 8-bit data are 

rs inputted to the scrambled NRZ modulator. From these figures, it is seen that the power spectrum according 
to the digital modulation method of the present invention includes no direct current component, and is 
included within a record-reproduction bandwidth in which the high CNR is obtained. As a result, the record- 
reproduction characteristics of the magnetic tape and head system can be effectively used. Furthermore, 
the minimum magnetization transition width of the modulation codes of the digital modulation method 

20 according to the present invention is 1.14 times the minimum magnetization transition width of the 
scrambled NRZ. Consequently, the intercode interference can be reduced. 

As described above, the embodiment restricts the number of consecutive identical bits in a stream of 
modulation codes to 2 - 7. As a result, the minimum magnetization transition width is 1.14T (= (28)T/14, 
where T is the bit period of the 8-bit data), the maximum magnetization transition width is 4.00T (= (7x8)- 

25 T/14), DR is 1.14 ( = (2 x 8)/14), and the ratio of the maximum magnetization transition width to the 
minimum magnetization transition width is 3.5. Consequently, the bit error rate of the magnetic recording is 
reduced, and the high-density recording becomes possible, tn addition, azimuth recording and high quality 
over-writing become possible. 

Furthermore, the embodiment restricts the absolute value of CDS of the modulation codes equal to or 

30 less than 4, allocates up to 4 modulation codes to each 8-bit data according to the DSV at the end of the 
preceding modulation code and the end pattern of the preceding code, and selects the modulation code the 
end DSV of which gives the least absolute value. As a result, the absolute value of the* end DSV which is 
calculated at the end of each modulation code is within 2, and the absolute value of the bit DSV which is 
calculated at each bit of a modulation code is within 7. Thus, the direct current component can be 

35 effectively removed, and hence, the transmission of the modulation codes becomes possible by using a 
rotary transformer that does not pass the direct current component. 

[B] SECOND EMBODIMENT 

40 

Fig. 6 is a block diagram showing a digital modulation apparatus for carrying out the digital modulation 
according to the second embodiment of the digital modulation method of the present invention. 

In Fig. 6, 8-bit digital data 1 is converted to a 14-bit digital modulation code by an encoder 2. An end 
pattern judgement portion 3 converts the end pattern of the last 5-bits of the 14-bit digital modulation code 

45 into a 4-bit code in Table 21 (although the last 7 bits of the modulation codes are given in Table 21, only 
the last 5 bits should be considered). A CDS calculation portion 5 computes the CDS of the 14-bit digital 
modulation code supplied, and converts the resultant CDS into a 3-bit code in Table 20. A DSV calculation 
portion 4 adds the CDS of the current 14-bit digital modulation code to the DSV at the end of the preceding 
14-bit digital modulation code, yielding a new DSV t and converts the new DSV into, a 3-bit code shown in 

so Table 20. 

A parallel-to-serial converter 8 converts the 14-bit digital modulation code into a serial signal in 
synchronism with a clock signal 9. A recording portion 10 records the serial modulation signal produced 
from the parallel-to-serial converter 8 on a recording medium such as magnetic tape or the like. 

55 
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TABLE 20 


5 


10 


15 


CDS. DSV of 
modulation codes 

Corresponding 
3-bit codes 

-6 

000 

-4 

001 

-2 

010 

0 

011 

2 

100 

4 

101 

6 

110 


TABLE 21 

20 


40 


End pattern of the 
preceding modulation 
codes 

Corresponding 
4-bit codes 

... xxxxllO 

0000 

... xxx1100 

0001 

... xx11000 

0010 

... x1 10000 

0011 

... 1100000 

0100 

... xxxx001 

1000 

... xxx001 1 

1001 

... xxoom 

1010 

... X001111 

1011 

... 0011111 

1100 

x: Don't care bit 


The resultant CDS converted into a 3-bit code shown in Table 20 by the CDS calculation portion 5, is 
45 supplied to the DSV calculation portion 4. 

The DSV calculation portion 4 converts the resultant DSV into a 3-bit code shown in Table 20, and 
supplies the code to the encoder 2 via a latch 6. The end pattern judgement portion 3 converts the last five 
bits into a 4-bit code in Table 21 , and supplies the code to the encoder 2 via a latch 7. 

Next, the method for selecting a 14-bit digital modulation code corresponding to each inputted 8-bit 
so digital data will be described. 

First, the method for selecting up to four 14-bit digital modulation codes for each 8-bit digital data will 
be described. 

The 14-bit digital modulation code is selected by the procedures of 

(a) selecting among the 2 U 14-bit digital codes, a digital code the numbers of consecutive identical 
55 bits in which are 6 or less in the first 7 bits, 2 - 7 from the second bit to 13th bit, and 5 or less in the last 6 

bits, and repeating this selecting procedure, 

(b) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first bit 
of which is "0°, and the CDS of which has the absolute value equal to or less than 6, and repeating this 
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selecting procedure, 

(c) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first brt of 
which is "1", and the CDS of which has the absolute value equal to or less than 4, and repeating this 
selecting procedure. 

s (d) selecting among the 14-bit digital codes selected at the procedure (b), a digital code the value of 

CDS of which is 0, and pairing the selected 14-bit digital code with the reversal code thereof to make the 2 
digital codes one group, and repeating this selecting procedure, 

(e) selecting among the 14-bit digital codes selected at the procedure (b), a digital code the value of 
CDS of which is +2, +4 or +6, selecting among the 14-bit digital codes selected at the procedure (c), a 

jo digital code the value of CDS of which is +2 or +4, and combining the two selected 14-bit digital codes 
with the reversal codes thereof to make the 4 digital codes one group, and repeating this selecting 
procedure, and 

(f) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 
modulation codes. 

15 Next, the selection procedure of a 14-bit digital modulation code (current modulation code) correspond- 
ing to inputted 8-bit data will be described with reference to Fig. 7, which is a flowchart showing the 
modulation procedure according to the digital modulation method of the present invention. 
At step SI, DSV at the end of the preceding modulation code is calculated. 
At step S2, the end pattern of the preceding modulation code is judged. 

20 At step S3, when the DSV < 0, the modulation codes in Table 17 are selected, and when DSV > 0, the 
modulation codes in Table 18 are selected. On the other hand, when DSV = 0 and the end pattern of the 
preceding code is any one of "...110", "...0011", "...00111". "...001111", and "...0011111". the modulation 
codes in Table 18 are selected. Further, when DSV = 0 and the end pattern of the preceding code is any 
one of "...1100", "...11000", "...110000", "...1100000", and "...001". the modulation codes in Table 17 are 

25 selected. 

At step S4, a modulation code is selected among the selected codes at step S3 and among the classes 
1(A) - 6(D) in Tables 17 and 18, according to the end pattern of the preceding modulation code. 

At step S5, is selected a modulation code which gives DSV the absolute value of which is minimum 
when two or more modulation codes are selected at step S4. In this case, the DSV is obtained by adding 
30 the DSV at the end of the preceding modulation code and the CDS of the current modulation code. 

At step S6, a modulation code that satisfies the following requirements is selected when two or more 
modulation codes selected at step S5 have the same minimum DSV. 

When DSV < 0 at the end of the preceding modulation code, a modulation code whose first bit is "1 n is 
* selected 

35 When DSV > 0 at the end of the preceding modulation code, a modulation code whose first bit is "0" is 
selected. 

When DSV = 0 at the end of the preceding modulation code, a modulation code whose first bit is 
opposite to the last bit of the preceding modulation code. 

The 14-bit digital modulation code thus selected is fed to the parallel-to-serial converter 8. The 
40 modulation code entered the parallelrto-serial converter 8 is serially read out in synchronism with the clock 
9, and is fed to the recording portion 10, where the 14-bit digital modulation code is recorded on the record 
medium such as magnetic tape or the like. 

On the other hand, the 14-bit digital modulation code selected by the encoder 2 is supplied to the DSV 
calculation portion 4, and to the modulation code end pattern judgement portion 3. The DSV calculation 
45 portion 4 adds the CDS of the current modulation code to the DSV at the end of the preceding modulation 
code to obtain ? «*w DSV. The new DSV is converted into a 3-bit code according to Table 20, and is 
supplied to the e^^der 2 through latch 6. The end pattern judgement portion 3 converts the last 5 bits of 
the 14-bit modula-on code into a 4-bit code according to Table 21, and supplies the 4-bit code to the 
encoder 2 through latch 7. 

50 The above procedure is repeated for every 8-bit input data. Thus, a 14-bit digital modulation code train 
is obtained, in which the number of consecutive identical bits is restricted to 2 - 7, and the absolute value of 
the DSV is restricted equal to or less than 8. 

Next, the 14-bit digital modulation code produced from the encoder 2 in Fig. 6 will be described. 
The 14-bit digital modulation code converted from the 8-bit code satisfies the following requirements. 
55 (1) The number of consecutive Identical bits in the first 7 bits is equal to or less than 6. 

(2) The number of consecutive identical bits included from the second bit to the 13th bit is 2 - 7. 

(3) The number of consecutive identical bits included in the last 6 bits is equal to or less than 5. 

(4) The absolute value of CDS of the modulation code is equal to or less than 6. 
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The end patterns of the modulation codes that satisfy the above requirements (1) to (4) are summed up 
as the following 10 items (A) - (K). 


(A) HO 

(B) 1100 

(C) 11000 

(D) 110000 

(E) 1100000 

(F) 001 

(G) 0011 

(H) 00111 

(J) 001111 

(K) 0011111 


The beginning of the modulation code succeeding to the modulation codes (A) - (K) is one of the 
following items. 

First, the beginning of the modulation code succeeding to the modulation code (A) is one of the 
following five items (A1) • (A6). 

<A1) 011 

(A2) 0011 


(A3) 00011 

(A4) 000011 

(A5) 0000011 

(A6) 00000011 

Second, the beginning of the modulation code succeeding to the modulation code (B) is one of the 
following ten items (B1) - (B10). 

(Bl) 011 

(B2) 0011 

(B3) 00011 

(B4) 000011 

(B5) 0000011 

(B6) 1100 

(B7) 11100 

(B8) 111100 

(B9) 1111100 

(B10) 11111100 
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The beginning of the modulation code succeeding to the modulation code (C) is one of the following 
nine items (CI) - (C9). 


5 

(CI) 



(C2) 



(C3) 

00011 


(C4) 

000011 

10 

(C5) 

1100 


(C6) 

11100 


(C7) 

111100 

75 

(C8) 

1111100 


(C9) 

11111100 


The beginning of the modulation code succeeding to the modulation code (D) is one of the following 
20 eight items (D1)-(D8). 


(Dl) 


(D2) 


(D3) 


<D4) 


(D5) 


(D6) 


(D7) 

1111100 

(D8) 

11111100 


35 

The beginning of the modulation code succeeding to the modulation code (E) is one of the following 
seven items (El) - (E7). 


(El) 


(E2) 


(E3) 


(E4) 


(E5) 

111100 

(E6) 

1111100 • 

(E7) 

11111100 ■ 


50 

The beginning of the modulation code succeeding to the modulation code (F) is one of the reversal 
patterns of the modulation codes (A1) - (A6). 

The beginning of the modulation code succeeding to the modulation code (G) is one of the reversal 
55 patterns of the modulation codes (B1) - (B10). 

The beginning of the modulation code succeeding to the modulation code (H) is one of the reversal 
patterns of the modulation codes (C1) - (C9). 

The beginning of the modulation code succeeding to the modulation code (J) is one of the reversal 
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patterns of the modulation codes (D1) - (D8). 

The beginning of the modulation code succeeding to the modulation code (K) is one of the reversal 
patterns of the modulation codes (El) - (E7). 

The numbers of the modulation codes that satisfy the requirements (1) - (4) are shown in Tables 14 and 

5 15. 

TABLE 14 


10 


20 


Beginning pattern of 
modulation codes 



The number of possible modulation codes 



CDS Value 




-6 

-4 

-2 

0 

2 

4 

6 

Total 

CDS* 
0 

CDS* 
0 

00000011.. 

5 

6 

5 

1 

0 

0 

0 

17 

17 

1 

0000011.... 

6 

9 

8 

6 

0 

0 

0 

29 

29 

6 

000011 

6 

12 

14 

10 

5 

0 

0 

47 

42 

15 

00011 

7 

14 

21 

20 

10 

4 

0 

76 

62 

34 

0011 

5 

17 

28 

33 

25 

10 

3 

121 

83 

71 

011 

4 

15 

37 

49 

46 

31 

8 

190 

105 

134 

Total 

33 

73 

113 

119 

86 

45 

11 

480 

338 

261 


TABLE 15 

30 


40 


Beginning pattern of 
modulation codes 

The number of possible modulation code 

s 

CDS Value 

-6 

-4 

-2 

0 

2 

4 

6 

Total 

CDS £ 
0 

CDS* 
0 

11111100.. 

0 

0 

0 

1 

5 

6 

5 

17 

1 

17 

1111100.... 

0 

0 

. 0 

6 

8 

9 

6 

29 

6 

29 

111100 

0 

0 

5 

10 

14 

12 

6 

47 

15 

42 

11100 

0 

4 

10 

20 

21 

14 

7 

76 

34 

62 

1100 

3 

10 

25 

33 

28 

17 

5 

121 

71 

83 

100 

8 

31 

46 

49 

37 

15 

4 

190 

134 

105 

Total 

11 

45 

86 

119 

113 

73 

33 

480 

261 

338 


More than 256 modulation codes whose CDS Z 0, and more than 256 modulation codes whose CDS S 
0 are necessary, which follow one of the modulation codes (A) - (K). In addition, the converted modulation 
code must correspond to one 8-bit data to avoid transmission error. 

The number of modulation codes that can succeed one of the modulation codes (A) - (K) is shown in 
55 Table 16. 
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TABLE 16 


15 


20 


End pattern of 
modulation codes 


The number of possible successive modulation codes 



CDS Value 




-6 

-4 

-2 

0 

2 

4 

6 

Total 

CDS S 
0 

CDS* 
0 

110 

33 

73 

113 

119 

86 

45 

11 

480 

338 

261 

1100 

31 

81 

148 

188 

162 

103 

40 

753 

448 

493 

11000 

25 

72 

140 

182 

162 

103 

40 

724 

419 

487 

..,.110000 

19 

60 

126 

172 

157 

103 

40 

677 

377 


...1100000 

12 

46 

105 

152 

147 

99 

40 

601 

315 

438 

001 

11 

45 

86 

119 

113 

73 

33 

480 

261 

338 

0011 

40 

103 

162 

188 

148 

81 

31 

753 

493 

448 

00111 

40 

103 

162 

182 

140 

72 

25 

724 

487 

419 

....001111 

40 

103 

157 

172 

126 

60 

19 

677 

472 

377 

...0011111 

40 

99 

147 

157 

105 

46 

12 

601 

438 

315 


25 

Fig. 8 shows the number of modulation codes of respective classes when CDS * 0, and Fig. 9 shows 
the number of modulation code of respective classes when CDS £ 0. 

Tables 17 and 18 show the correspondence between the 8-bit data and the modulation codes: Table 17 
30 shows the correspondence when CDS £ 0; and Table 18 shows the correspondence when CDS £ 0. 


35 


40 


45 


50 


55 
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Table 17 (CDS > 0) 


Class 


8-bit 
data 


Modulation codes | 
beginning 
with "0" 


70 


J5 


20 


25 


30 


35 


1(A) 


40 


45 


50 


55 


0 

1 

2 

3 

4 

S 

6 

7 

8 

9 
10 
11 
12 
13 
14 
IS 
16 
17 

ie 

19 

20 

21 

22 

29 

24 

25 

26 

27 

26 

29 

30 

31 

32 

33 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

46 

46 

47 

46 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 


CDS HClass 


omtuooooooi 

01111100110000 
01111100011000 
01111100001100 
01111100000110 

oifmoooooou 
omioomoooo 

01111001100001 

omiooomooo 
oi moooi loooi 
on nooooi n oo 

OilllOOOOUOOl 
01111000001110 
01111000000111 
01110011110000 
01110011100001 
01110011001100 
01110011000110 
01110011000011 
01 11 0001 11 1000 
0U1000U1O0O1 
01110001100110 
01110001100011 
01110000111100 
01110000111001 
01110000110011 
01110000011110 
O111O00OOOU11 
01100111110000 
01100111100001 
01100111001100 

oupoinooono 

01100U10000U 
01100110011100 
01100110011001 
01100110001110 
01100110000111 
01100011111000 
01100011110001 
01100011100110 
01100011100011 
01100011001110 
01100011000111 
01100001111100 
01100001111001 
01100001110011 
01 100001 1001 11 
01100000111110 
01100000011111 

ommioooooi 

01111110011000 
01111110001100 
01111110000110 
01111110000011 
01111100111000 
01111100110001 
OlllllOOOlllOO 
01111100011001 
01111100001110 
0U1M00000U1 
01111001111000 

omioomo'ooi 

01111001100110 
OllllOOUOOOU 
01111000111100 

omioootuooi 

OUUOOOllOOtl 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

« 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
2 
t 

2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

2 

2 
2 

2 


KB) 


8-bit h 

todulation codes 


data I 

\ 

>eginning 
with "l n 

CDS 

0 

10000001 111 no 

0 

l 

10000011001111 

0 

2 

10000011100111 

0 

3 

10000011110011 

0 

4 

10000011111001 

0 

5 

10000011111100 

0 

6 

10000110001111 

0 

7 

1000011001 U 10 

0 

6 

100001110001 11 

0 

9 

10000111001110 

0 

10 

10000111100011 

0 

11 

10000111100110 

0 

12 

10000111110001 

0 

13 

10000111111000 

0 

14 

10001100001111 

o 

is 

10O011OOO11110 

o 

16 

10001100110011 

o 

17 

10001100111001 

0 

It 

.10001100111100 

0 

19 

10001110000111 

0 

20 

10001110001110 

0 

21 

10001110011001 

0 

22- 

10001110011100 

0 

23 

10001111000011 

0 

24 

looouirooono 

0 

21 

10001111001100 

0 

26 

10001111100001 

0 

27 

10001111110000 

0 

28 

. 10011000001111 

0 

29 

10011000011110 

0 

30 

10011000110011 

0 

31 

10011000111001 

0 

32 

10011000111100 

0 

33 

10011001100011 

. 0 

34 

10011001100110 

0 

36 

10011001110001 

0 

36 

10011001111000 

0 

37 

10011100000111 

0 

36 

10011100001110 

0 

39 

10011100011001 

0 

40 

10011100011100 

0 

41 

10011100110001 

0 

42 

10011100111000 

0 

43 

10011110000011 

0 

44 

10011110000110 

0 

45 

10011110001100 

0 

46 

10011110011000 

0 

47 

1OO111UO0OOO1 

0 

48 

10011111100000 

0 

49 

10000011111110 

2 

60 

10000110011111 

.2 

51 

100001110011 11 

2 

52 

10000111100111 

2 

53 

10000111110011 

2 

54 

10000111111001 

2 

55 

10000111111100 

2 

66 

lOOOllOOOlllll 

2 

57 

1O0011O011U10 

2 

56 

lOOOlUOOOllll 

2 

59 

10001110011110 

2 

60 

1O0OU11O0OU1 

2 

61 

10001111001110 

2 

62 

10001111100011 

2 

63 

10001111100110 

2 

64 

10001111110001 

2 

6S 

10001111111000 

2 

66 

lOOllOOOOiUU 

2 
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Table 17 (CDS > 0) 


Class 


10 


15 


20 


25 


1(A) 


30 


35 


8-bit 
data 


40 


45 


50 


2(A) 


55 


Modulation codes | 
beginning 
with "0" 


$7 
61 
69 
70 
71 
72 
73 
74 
75 
76 
77 
71 
79 
80 
•1 
•2 
89 
84 
85 
86 
87 
86 
69 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
116 
119 
120 
121 
122 
123 
124 
125 
126 
127 
, 1?8 


129 
130 
131 
132 
133 


T 


CDS Class 


piiiiooooiuio I 

01111000001111 
OlUOOlllUOOO 
01110011110001 
01M00U100110 
01110011100011 
01110011001110 
01110011000111 
01110001111100 
01110001111001 
01110001110011 
01110001100111 
01110000111110 
01110000011111 
01100111111000 
01100111110001 
01100111100110 
O11O0111100011 
01100111001110 
01100111000111 
01100110011110 
01100110001111 
01100011111100 
01100011111001 
01100011110011 
01100011100111 
01100011001111 
01100001111110 
01111111001100 
01111111000110 
01111111000011 
01111110011100 
01111110011001 
01111110001110 
01111110000111 
01111100111100 
01111100111001 
01111100110011 
O111110O01U1O 
01111100001111 
01111001111100 
01111001111001 
01111001110011 
01111001100111 
01111000111110 
01111000011111 
01110011111100 
01110011111001 
01110011110011 
OlUOOUlOOlll 
01110011001111 
01110001111110 
01100111111100 
01100111111001 
01100111110011 
01100111100111 
OllOOlllOOUU 
01100110011111 
O11O00U111U0 
OlllllllOOOUl' 
01111110001111 
01111100011111 


0011 1111 100000 
00111111000001 
OOUillOOllOOO 
00111110001100 
OOlllUOOOOUO 


8-bit 
data 


KB) 


2(8) 


Modulation codes 
beginning 
with "1" 


67 
68 
69 
70 
71 
72 
73 
74 
76 
76 
77 
78 
79 
60 
61 
82 
83 
64 
85 
86 


IT 
86 

69 

90 
91 
92 
93 
94 
95 
96 
97 
96 
99 

100 

101 

102 

103 

104 

105 

106 

107 

106 

109 

110 

111 

112 

113 

114 

115' 

116 

117 

118 

119 

124 

121 

112 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 


CDS 


10011000111110 
10011001100111 
10011001110011 
10011001111001 
10011001111100 
10011100001111 
10011100011110 
10011100120011 
10011100111001 
10011100111100 
10011110000111 
10011110001110 
10011110011001 
10011110011100 
10011111000011 
10011111000110 
10012111001100 
10011111100001 
10011111110000 

loon: 


1166601111 
llOOOUOOlllll 
11000111001111 
11000111100111 
11000111110011 
11000111111001 
11000111111100 

iiooaoooiini 

11001100111110 

11001110001111 

11001110011110 

11001111000111 

11001111001110 

11001111100011 

11000001111110 

11000011001111 

11000011100111 

11000011110011 

11000011111001 

11000011111100 

11000110001111 

11600110011110 

11000111000111 

11000111001110 

11000111100011 

11000111100110 

11000111110001 

11000111111000 

11001100001111 

11001100011110 

11001100110011 

11001100111001 

11001100111100 

11001110000111 

11001110001110 

11001110011001 

11001110011100 

11001111000011 

llOOllllOOOUO 

11001111001100 

11001111100001 

I 1001 11 11 10000 

11000000011111 

11000000111110 

11000001100111 

liooboomoou 

LlOOOOOllllOOl 
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17 

(CDS 

> 0) 




8-bit 

Modulation codes 


8-bit 

Modulation codes 


Class 

data 

beginning 
with u 0" 

CDS ft 

Class 

data 

beginning 
with "1" 

CDS 







* w % 

AAI till AAAAA1 1 
WW ft ft 1 1 ftWWWwWft ft 

o 



i 1000001 1 I 1 100 

0 


133 

001 111 AAI 1 1 AAA 
UVftft ft lUVftftftWWU 

o 


t IK 
twO 

t 1 AAAAt t AAA1 1 1 

I lOOOOilOOQl i 1 

0 


4 w 9 

AAI 111 AA1 1 AAA1 
WW ft ft ft ft WW ft ftWUUl 

o 


1 4* 

130 

• • Annm t aai i % a 
i 100001 1 00 1 1-10 

0 


137 

AAI 111 AAA! 1 1 A A 
WW ft ft ft ft WWW ft ft ft WW 



1 4* 

137 

t 1 AAAA1 1 1 AAA1 1 

ft lwwwwftl 100011 

0 


1 38 

OA1 1 t 1 AAA1 1 AA1 

y v* i * i vvw ft * vwi 



ft WW 

1 1 AAAAI 1 ■ AAI V A 
ftftUWWWfti IWWftftW 

0 


139 

001 11 180001 1 I'D 

VW4 A 4 A WWW II4V 



ISO 

1 1 AAAAI 1 1 1 A AAI 
ft 4WUWWA A A .ft WWW* 

A 

w 


1 40 

001 1 1 1000001 11 

VWi 4 A A VVVUVI A A 



140 

A 4W 

1 1 AO AAI till AAA 
A ft WW WW A A ft ft A WWW 

A 

w 


141 

ooiiioamiooo 

WWA A IVWtiilVVV 

0 


1 41 

1 1 AAA1 1 AAAAI 1 1 
ft IWWWft ft WWWWft ft ft 

A 

w 


142 

00111001110001 

VV A A A ww A A A WWW A 

0 


142 

1 1 AA01 1 OOOI 1 1 A 
A AWWW* AWWWA * AW 

A 

w 


1 43 

00111001100110 

WW A A AWWAAWWAAW 

A 


143 

A 4v 

1 1 AAA1 1 AAI 1 AAI 
A ft VWVA ft WWA A WW* 

A 

w 


1 44 

00111001100011 

WW A A A WW A A WWW* A 

J 


1 44 
A 44 

1 1 AAA1 1 AAI 1 1 AA 
ft aWWWa AVWA ft AWW 

A 

w 


145 

00141000111100 

" A 


146 

11000111000011 

0 


145 

00111000111001 


2(B) 

146 

11000111000110 

0 


147 

00111000110011 


147 

11000.11001100 

0 


145 

00111000011110 



. 146 

11000111100001 

0 


149 

00111000001111 



149 

11000111110000 

o 


150 

00110011111000 



180 

11001100000111 



151 

00110011110001 

s 


181 

11001100001110 



152 

00110011100110 



152 

11001100011001 

* * WW * * WWW * * WW • 

- 


153 

00110011100011 



163 

* 11001100011100 

* * ww* Awww***ww 



154 

00110011001110 

** w 4ft m W W-0> vwwtt 4) w 



184 

11001100110001 

* * WW* * WW A A www* 



155 

00110011000111 

4F W 4ft 4ft W4ft 4ft w w 4r 4ft 4) 4ft- 



185 

11001100111000 

A 4WWAAWW4 A A WWW 

Q 


150 

00110001111100 

WW* • WWW ***** WW 



188 

A wW 

11001110000011 

A A WWA A A WW WWW A A 



157 

00110001111001 

WW* * WWW* * * * WW* 



167 

11001110000110 

A A WWA A AWWWWA AW 



158 

00110001110011 



156 

11001110001100 

A *VVA* AVVW* * VW 


2(A) 

159 

00110001100111 

WW* A VVV* AVWA A A 



180 

AwW 

11O0111OO11000 

A A WWA A AVWA AWWW 

* 

160 

181 

A w A 

182 

A w A 

189 
184 

A w4 

00110000111110 

WW A A WW WW A A A) A AW 

■ 00110000011111 

WWA A WWWWW A A A A A 

00111111100001* 

WWA AAA A A A WW WW A 

00111111001100 

WWA A Aft A AVWA A WW 

00111111000110 

WW* AAA A AVVVA AV 

• 

* 
* 


180 

AwV 
181 

AWA 

1 89 
10* 

1 US 
ft »J 

1 A4 

11001111000001 

A A WWA A A A WWW WW A 

1 1 001 1111 AAAAA 
ft ft VVft A A* A WWWWW 

1 1AA11 1 1 1 AA1 1 A 
ft ft w Wft ft A ft ft ww ft * W 

1 1 AAI 11111 AAA1 
ft ft WW ft A ft ft ft AWWW A 

1 1 AA1 111111 AAA 
1 IwWft 1 Aft ft ft ft WWW 



165 

00111111000011 

WWA A A A A A WW WW A A 

• 


\ll 

*w» 

1 1 1 AAAAI 1 1 1 1 1 A 
ft ft ft WWWWft A AAA AW 



166 

00111110011100 

WWAAA A A VV* A A WW 



188 

AWW 

11100011001111 

A A A WWW A A WWA AAA 



167 

00111110011001 

W V 4> 4fc 4ft 4>4>V4r4>4ftWW4ft 

? 


167 

11100011100111 

AAAWWWAA A WWA A A 



168 

00111110001110 



166 

11100011110011 

• **WWW***» WW * * 



169 

00111110000111 



169 

11100011111001 

***WWW»****WW* 

4 


170 

00111100111100 



170 

11100011111100 

4 


171 

00111100111001 

• 


171 

11100110001111 

A 


172 

00111100110011 

2 


172 

11100110011110 



173 

00111100011110 

2 


173 

11100111000111 

4 


174 

00111100001111 

2 


174 

11100111001110 

4 


175 

00111001111100 

2 


178 

11100111100011 

4 


176 

00111001111001 

2 


176 

11100111100110 

4 


177 

00111001110011 

2 


177 

11100111110001 

4 


176 

00111001100111 



178 

11100111111000 

4 


179 

00111000111110 



179 

11100000011111 

2 


160 

00111006011111 



180 

UIOOOOOUIUO 

2 


181 

00110011111100 


3(B) 

181 

11100001100111 

2 


182 

00110011111001 


183 

11100001110011 

2 


183 

00110011110011 



183 

11100001111001 

2 


184 

O011O01110O111 



184 

11100001111100 



165 

00110011001111 



188 

11100011000111 

I 


166' 

0011000111U10 



186 

11100011001110 



167 

00111111100110 



U7 

iiioooiiioooir 



168 

00111111 100011 



168 

uiodoiuooiio 



189 

00111111001110 



169 

mooouuoooi 



190 

00111111000111 



190 

11100011111000 



191 

OOUUlOOllllO 



191 

11100110000111 



192 

00111110001111 



192 

11100110001110 



193 

OOU1100UU10 



193 

11100110011001 



194 

001 1110001 1111 



194 

lUOOUOOUlOO 



195 

OOlllOOlUUlO 



195 

11100111000011 



196 

oonooniimo 



196 

1U00111000110 



197 

OOUlllUOOlll 



197 

mooiuoouoo 



198 

00111111001111 



198 

1U001U100001 



199 

OOllUlOOlUtl 



199 

i noon u ioooo 



32 
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Table 17 (CDS > 0) 


75 


20 


25 


45 


8-bit 

Modulation codes 

1 

8-bit 1 



Class 

data 

Vn Af« { nn A no 

„J +-W MAM 

COS 

Zlass 

data 

wlul 1 

CDS 


awn i 

£ VU 

ooouinuoooo 



* 200 

AAA} j- A AA AA A ft AAA 

11100000001111 

6 

* 

101 

oooimiiooooi 



201 

11100000011110 

0 


* V* 

OOOlllllOOllOO 

* 


202 

11 1000001 10011 

0 


203 

ft Ww 

00011111000110 



203 

* • A AAAAAft A A AAA 

11100000111001 

0 


304 
* w* 

0001 I I 11000011 



204 

11100000111100 

0 


205 

08011110011100 

0 


• AS 

205 

AAA A A A A A ft A A A ft ft 

11100001100011 

0 


206 

00011110011001 

Q 


200 

ft ■ ft AAA A. ft ft A A ft ft A 

11100001100110 

0 


207 

OOOUUOOOlllO 

A 


«Af 

•07 

• * • AAAA* • • A AA t 

11 100001 I 10001 

0 


201 

OOOlUlOOOOUl 

A 


208 

ft A ft A A A A ft ft ft ft AAA 

11100001111000 

0 


209 

00011100111100 


A Ia\ 

3(B) 

* AA 

zov 

• « « AAA* • AAAA* * 

11100011000011 

0 


210 

00011100111001 

A 

4 1 A 

24V 

ft ft ft AAA ft ft AAA ft ft A 

11100011000110 

0 


211 

00011100110011 

Q 


41 1 

211 

* * * AAA » * A A * * A A 

11100011001100 

0 


212 

AAAft • ft AAJhV 81 4 % Jft 

0001 11 0001 11 10 

0 


• 4* 

1*1 AAA* • 1 AAA A* 

11100011100001 

A 

V 


213 

A a a ft * m A • a * 

00011100001111 

o 


213 

1*1 1 AAA1 111 A AAA 

1 1 10001 1 1 1990V 

A 
V 


214 

ft a a a a ■ * a * A A 

00011001111100 

o 


'214 

*•<* 

111 AA1 1 AAAAA1 t 

11109110000011 

A 

V 


215 

1 AA1 lit AA1 

90911901111094 

Q 


215 

11180110000110 

• i t ft VVI 4VVVV4 i V 

0 

« in) 

216 

00011001110011 

o 


lis 

111 AA1 1 AAA1 1 OA 
4 4 1VV4 1 WV4 4 VV 

A 
V 

217 

00011001 100111 

0 


217 

1 1 lOOl 1 AA1 lOOO 
4 4 4VV,4 4 W4 4VWV 

A 

w 


216 

AAA* t AAA* 11 t(« 

00011000111110 

o 


218 
• 4* 

111 AA1 1 1 AAflOAl 
4 4 4VV4 44 VVVVV4 

A 

w 


219 

A AA1 1 AAA A ■ 1111 

00011000011111 

o 


218 

ii i AAi i i 1 ooaoo 

111 W llllvVW *f T 

A 


220 

AAA* 111**1 AAA1 
90911111119994 

2 



11110800001111' 

ft ft ft ft WWW* ft ft * 

2 


221 

AAA* 1 1 « 1 1 AA1 1 A 

V0v44 4444wV14V 

J 


221 

11110000011110 

ft ft ft ft WWW* ft ft ft V 

2 


222 

AA A1 11111 AAA1 1 
VW V4 * * * 1 4 WWW 4 4 

2 


222 

11110000110011 

m m m Aw www* * WW A* 

2 


233 

AAAI11I1 AAt 1 1 A 

OOOlllllOOlllO 

2 


223 

11116000111001 
4444VWV4 4 4WV4 

2 


224 

AAA* * * * * AAA* 1 1 

00011111000111 

2 


224 

1 1 llOOOOl 11100 

ft ft ftft WWW Vft ftftftWV 

2 


225 

AAA* * * * AA* V 1 * A 

oooi ii loom io 

2 


225 

ii iiooonoaoii 

44 ftftWWVftftWWWft* 

2 


226 

AAA1 111 AAA1 lit 

00011110001141 

2 


228 

11 1100011 001 10 

m m m A www* * W W # ♦ W 

2 


227 

AAA* 1 • AAt 1 1 1 1 A 

0001*1991 I 111 v 

2 


237 

11110001110001 

ft ft ft ft WW Vft ft ft WWW ft 

2 


22$ 

AAA* 1 « AAA1 1111 

00011100011111 

2 


228 

11 110001111000 

ft ft ft ft WWW ft ft ft ft WW 

2 


229 

AAA* i AA1 1 1 1 1 1 A 

VVVft4VV444444V 

2 


229 

11110011000011 

m m m • W w • * WWWW* A 

2 


330 

flOOl 11 11 110011 

VVV4 4 l*4AIVVA ft 

4 


230 

11110011000110 

2 


231 

AAA* * 1 4 1 * AA1 1 1 

00011111100111 

4 

231 

1111 AOl 1 001 1 00 

44 44VV4 4VV4 4 WW 

2 

ft 


232 

AAA* * * * 1 A A1 til 

00011111001111 

4 


232 

11110011100001 
ft ftftftWWft ftft WWWVft • 

2 


233 - 

AAA* * 1 * AA* 1111 

000111100.11111 

4 


233 

•w^ 

11 llftOl lllOOOO 

ft ftftftWWft ftft ft WW WW 

2 * 



000011 11 11 1000 



1 1 1 1 00060001 1 1 
444 4 WWW V4 4 4 

A 
W 


235 

A AAA* ***** AAA* 

00001111110001 

0 


238 

1111 06O66O1 110 
ft441WWVWWyftft ftW 

A 
W 


236 

00001111100110 



•«o 

1111 AAAAA1 1 AAI 

llllwwvOl'lOvl 

A 

V 


237 

00001111100011 



237 

11110000011100 

0 


238 

000011 11001110 



238 

111 1000011 0001 

0 


239 

00001111000111 



239 

11110000111000 

0 


240 

00001110011110 



240 

11110001100001 

0 

241 

00001110001111 



241 

11110001110000 

0 

242 

00001100111110 



-342 

11110011000001 

0 


243 

00001100011111 



243 

11110011100000 

0 


244 

00001111111001 



Ui 

iiiiiuoooooiii 

2 


245 

00001111110011 



248 

11111000011100 

2 


246 

00001111100111 



248 

11111000110001 

2 


247 

0000111100U11 



247 

11111000111000 

2 


248 

00001110011111 


5(B) 

348 

11111001110000 

2 


14* 

"dog6'6IiiiiiiQO 



249 

11111000000011 

0 


250 

00000111111001 



280 

11111000000110 

0 

5(A) 

251 

00000111110011 



281 

11111000001100 

0 

252 

00000111100111 



283 

11111000011000 

0 


253 

00000111001111 



283 

11111000110000 

0 


234 

. .9909911091 nn 



284 

nnwnopm. 


•M 

255 

00000011111110 


1(6) 

IBS 

11111100000001 

0 


55 
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Table 18 (CDS < 0) 


w 


15 


20 


25 


30 


35 


AO 


45 


50 



8 -bit 

Mrvhil AtHnn nnrtoc 


fi-H it- 
er Ult 

nXAUOUUil UAKd 



Qoia 

beg inn ing 
with w 0" 

cos 

Class 

data 

beginning 
with "l w 

CDS 


o 

am ii looooooi 

0 


o 

IUUUUUU 1 1 • 1 1 | u 

u 


1 

01111100110000 

0 


] 

1000001 1001 1 1 1 

o 


2 

01111100011000 

0 


2 

100000111001 11 

o 


3 

01111100001100 

0 


3 

10000011110011 

o 


4 

01111100000110 

0 


4 

10000011111001 

o 


5 

01111100000011 

0 


5 

10000011111100 

0 


6, 

01111001110000 

0 


6 

10000110001111 

0 


7 

01111001100001 

0 


7 

10000110011110 

0 


6 

01111000111000 

ft 


6 

10000111000111 

0 


9 

01111000110001 

A 


9 

10000V1 1001 110 

0 . 


10 

01111000011100 

A 
V 


10 

10000111100011 

0 


11 

01111000011001 

0 


11 

10000111100110 

0 


12 

01111000001110 



12 

10000111110001 

0 


13 

01111000000111 

A 

w 


13 

10000111111000 

0 


14 

01110011110000 

A 

w 


14 

10001100001111 

0 


15 

omoomooobi 

A 

w 


15 

10001100011110 

0 


16 

01110011001100 

A 
w 


16 

10001100110011 

0 


17 

01110011000110 

A 


17 

10001100111001 

0 


16 

01110011000011 

A 

u 


18 

10001100111100 

0 


19 

01110001111000 

A 

u 


19 

10001110000111 

0 


20 

01110001110001 

n 
0 


20 

10001110001110 

0 


21 

01110001100110 

0 


21 

10001110011001 

0 


22 

01110001100011 

o . 


22 

10001110011100 

0 


23 

01110000111100 

0 


23 

10001111000011 

0 


24 

01110000111001 

0 


'24- 

10001111000110 

0 


25 

01110000110011 

0 


25 

10001111001100 

0 

i fn\ 
I ICJ 

26 
27 

01110000011110 
01110000001111 

0 
0 

1(D) 

26 
27 

10001111100001 
10001111110000 

0 
0 


26 

01100111110000 

0 


28 

10011000001111 

0 


29 

01100111100001 

0 


29 

10011000011110 

0 


30 

01100111001100 

0 


30 

10011000110011 

0 


31 

01100111000110 

0 


31 

10011000111001 

0 


52 

01100111000011 

0 


32 

10011000111100 

0 


33 

01100110011100 

A 

0 


33 

10011001100011 

0 


34 

01100110011001 

A 

u 


34 

10011001100110 

•o 


35 

01100110001110 

A 

u 


35 

10011001110001 

0 


36 

01100110000111 



36 

10011001111000 

0 


37 

01100011111000' 

o 


37 

10011100000111 

0 


36 

01100011110001 

o 


36 

10011100001110 

0 


39 

01100011100110 

o 


39 

10011100011001 

0 


*0 

01100011100011 

o 


40 

10011100011100 

0 


41 

01100011001110 

o 


41 

10011100110001 

0 


4-2 

01 10001 1 0001 1 1 

o 


42 

10011100111000- 

0 


43 

01100001111100 

o 


43 

10011110000011 

0 


44 

01100001111001 

o 


44 

10011110000110 

0 


45 

01100001110011 

o 


45 

10011110001100 

0 


46 

01100001100111 

o 


46 

10011110011000 

0 


47 

01100000111110 

o 


47 

10011111000001 

0 


46 

01106000011111 

o 


48 

10011111100000 

0 


49 

01111100000001 



49 

10000000111110 

-2 


50 

01111001100000 



50 

10000001100111 

-2 


51 

01111000110000 

-2 


51 

10000001110011 

-2 


52 

01111000011000 

-2 


52 

10000001111001 

-2 


$3 

01 1 11000001 1Q0 

» 1 ■ ■ 1 w v W V 1 ■ VV 

-2 


et 

93 

10000001111100 

IUVVVVW 1 III 1 WW 

* 


54 

01111000000110 

-2 


54 

10000011000111 

-2 


55 

01111000000011 

-2 


55 

10000011001110 

-2 


56 

01110011100000 

-2 


56 

10000011100011 

-2 


57 

01110011000001 

-2 


57 

10000011100110 

-2 


56 

01110001110000 

-2 


58 

100000111,10001 

-2 


59 

01110001100001 

-2 


59 

10000011111000 

-2 


60 

01110000111000 

-2 


60 

10000110000111 

-2 


61 

01110000110001 

-2 


61 

10000110001110 

-2 


62 

01110000011100 

-2 


62 

10000110011001 

-2 


63 

01110000011001 

•2 


63 

10000110011100 

-2 


64 

01110000001110 

-2 


64 

10000111000011 

-2 


65 

01110000000111 

-2 


6S 

10000111000110 

-2 


66 

01100111100000 

-2 


66 

10000111001100 

-2 


55 
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Table 18 (CDS < 0) 


Class 


KC) 


2(0 


8-bit 
data 


67 
6A 
69 
70 
71 
72 
73 
74 
75 
76 
77 
76 
79 
80 
81 
62 
83 
64 
65 
66 


66 
69 
90 
91 
92 
93 
9\ 
95 
96 
97 
96 
99 
100 
101 
102 
103 
104 
105 
106 
107 
106 
109 
110 
111 
112 
113 
114 
115 
116 
117 
116 
119 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
130 
131 
132 


Modulation codes 
beginning 


01100111000001 
01100110011000 
01100110001100 
01100110000110 
01100110000011 
01100011110000 
01100011100001 

tfnooonoonoo 

01100011000110 
01100011000011 
01100001111000 
01100001110001 
01100001100110 
01100001100011 
01100000111100 
01100000111001 
01100000110011 
01100000011110 
01100000001111 
0110000011100 


mfifio 
ioSooT 


CDS H Class 


2 
2 
2 
2 
2 

-2 
2 
2 
2 
2 
-2 
-2 
2 
2 
2 
-2 
-2 
-2 
•2 
-4 


0011110000000 
00111001100000 
00111000110000 
00111000011000 
00111000001100 
00111000000110 
00111000000011 
00110011100000 
00110011000001 
0011000111.0000 
00110001100001 
00110000111000 
00110000110001 
00110000011100 
00111110000001 
00111100110000 
00111100011000 
00111100001100 
00111100000110 
00111100000011 
00111001110000 
00111001100001 
00111000111000 
00111000110001 
00111000011100 
00111000011001 
00111000001110 
00111000000111 
00110011110000 
00110011100001 
00110011001100 
00110011000110 
00110011000011 
00110001111000 
O0110001110001 
00110001100110 
00110001100011 
00110000111100 
00110000111001 
00110000110011 
00110000011110 
00110000001111 
00111111100000 
00111111000001 
00111110011000 
00111110001100 


-4 

-4 

-4 

-4 

-4 

-4 

-4 " 

-4 

-4 

•4 

-4 

-4 

-4 

-4 

-2 

-2 

2 

2 

2 
-2 

2 
-2 

2 
-2 

2 
-2 

2 

•2 
2 
-2 
2 
2 
-2 
•2 
-2 
-2 
-2 
-2 
-2 
-2 
•2 
-2 
0 
0 
0 
0 


8-bit Modulation codes 
data [beginning 

with "1" 


KD) 


2(0) 


67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

60 

61 

62 

63 

64 

65 

86 

87 

68 

69 

90 

91 

92 

93 

94 

95 

96 

97 
98 
99 

100 

101 

102 

103 

104- 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 
116 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 


130 
131 
132 


10000111100001 
10000111110000 
10001100000111 
10001100001110 
10001100011001 

iQOOiiooonioo 

10001100110001 

10001100111000 

10001110000011 

10001110000110 

10001110001100 

10001110011000 

10001111000001 

10001111100000 

10011000000111 

10011000001110 

10011000011001 

10011000011100 

10011000110001 

10011000111000 

10011001100001 

10011001110000 

10011100000011 

10011100000110 

10011100001100 

10011100011000 

10011100110000 

10011110000001 

10040000110011 

10000000111001 

10000000111100 

10000001100011 

10000001100110 

10000001110001 

10000001111000 

10000011000011 

10000011000110 

10000011001100 

10000011100001 

10000011110000 

10000110000011 

10000110000110 

10000110001100 

10000110011000 

10000111000001 

10000111100000 

10001100000011 

10001100000110 

10001100001100 

10001100011000 

10001100110000 

10001110000001 

10011000000011 

.10011000000110 

10011000001100 

10011000011000 

10011000110000 

10011001100000 

10011100000001 

10000000111000 

10000001110000 

innrtftnmonooo 


1100000001111 
11000000111110 
11000001100111 
11000001110011 


35 
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Table 18 (CDS < 0) 


5 


20 


25 


30 


35 


50 



8-bit 

Modulation ftyipq 




noouxacion cooes 


Class 

Hat- A 



Class 

aata 

beginning 
with "1" 

COS 



Wltol 0 






1 

UWl 1 1 1 100D01 10 

0 


155 

. 11000001 1 11001 

0 


1 XL.' 

Q01 11 1 1QQ0001 1 

0 


1 J>V 

1 1000001 1 11 100 

0 


1 T< 

Ani«4 4 AA1 * a AAA 

OUTl 1 1QQ1 11000 

0 


135 

11000011000111 

0 


1 tx 

• AAA* 

001111001 10001 



4 11 

13o 

11000011001110 

0 


1 w 
1j7 

AAV AAA 

O0111100011100 



137 

1100001-1100011 

0 


1 do 

aa< «*«Ama««aa« 

00111100011001 

o 


in 
136 

11 00001 1 1001 10 

0 


159 

00111100001110 

o 


• • A) 

139 

11000011110001 

0 


1 40 

0Q1 11 1000001 11 

o 


HO 

11000011111000 

0 


141 

00111001111000 

0 


141 

11000110000111 

0 


142 

00111001110001 

. o 


142 

11000110001110 

0 


143 

00111001100110 

0 


143 

11000110011001 

0 


144 

00111001100011 

0 


144 

11000110011100 

0 


145 

00111000111100. 

o 


145 

11000111000011 

0 


l *o 

00111000111001 

0 


1*0) 

11000111000110 

0 

* \CJ 

147 

00111000110011 

o 


*147 

11000111001100 

0 

1 *6 

A A • ■ • A A A A« • • • A 

00111000011110 



1 LA 

146 

11000111100001 

0 


1 *v 

AAA «j •. A A M j( A« * • * 

00111000001111 



•Aft 

14t 

11000111110000 

0 


I 30 

AflllAAIII if AAA 

001100111 11000 



150 

11001100000111 

0 



AIMinfllll 4 AAA* 

001 1001 11 lvOOl 



151 

4*.AA«*.AAAA«««A 

11001100001110 

0 



UU1 lUw 1 1 100 i 10 

? 


1 <9 

4 1AA14AAA(IAAI 

11001100011001 

0 


153 

00110011 10001 1 

w¥ 1 IVVI | V V VV 1 • 



153 

1 1A0110001110A 

1 IVVI 1 VVV 1 1 1 WW 

A 
V 


154 

00110011001110 

W V IVVI IVV 1 ■ 1 V 

Q 


154 

1 1001100110001 

1 IVWIIWVI IVVVI 

A 
V 


155 

00110011000111 

WW* f W W 1 1 *VV • § 1 

•g 


155 

11001100111000 

1 IVVI IVVI » 1 VVV 

o 


156 

00110001111100 

w w t I W W W • % I V • W w 

Q 


156 

1 10011 1000001 1 

1 IVVI 1 IVVVVVI 1 

o 


157 

00110001111001 

Q 

* \vj 

157 

11001110000110 

1 1 w w f 1 twwwwtVW 

o 


156 

00110001110011 

Q 

156 

110011 10001100 

■ t v v v 1 I V V V » VW 

o 


159 

00110001100111 

Q 


159 

110011 10011000 

V IVVI 1 t W ■ IVW 

Q 


160 

00110000111110 

A 


160 

1 10011 11000001 

1 IVV III IVVVWW 1 

A 

V 


161 

00110000011111 

• W V V WWW I V • V V 

A 


161 

110011 11 100000 

1 IVV 1 1 1 1 IVVVWW 

a 

V 


162 

00110000011001 

VVV IVVWVVl 1WI 



162 

11000000011 110 

1 IVWVWVVV III IV 



163 

00110000001110 

V V • V WWW V V 1 w 



163 

' 11000000110011 

I IVWWVVVI IVVI 1 

* 


164 

00110000000111 



164 

110000001 1 1001 

• IVVVVWV 1 1 IVV 1 

110000001 11100 

1 IVVVVWV III IVV 



165 

00011110000001 

WW V • V V WWWV 1 



165 

• 9 


166' 

00011100110000 

WWW ■ I IVW t tVVVW 



166 

11000001 1 0001 1 
• 1 vUWUw 1 1 U vU 1 1 

-9 


167 

ooomoooiiflflfl 

■ VW 1 ■ IVVV 1 IVW 



167 

11000001 1 AA1 1 A 
1 IUWWUV 1 1 VU 1 1 u 

-9 
"A 


166 

00011100001100 

WW! 1 IWWV IVW 

A 


168 

1 1000001 1 1 AAA1 
1 IVWWwV 1 1 1 v V V 1 

• 9 
* 


169 

0001 11000001 10 

•2 


1 wT 

1 1 A A AAA 1 111 AAA 
1 lUvUUwl 1 11000 

• L 


170 

0001 110000001 1 

WWW III VVVvUv I 1 



170 

1 I V 

1 1QOOQ11000Q1 1 

_ A 


171 

-oooi ioohiaaaa 

'WWW 1 IVV 1 1 itiuvw 



171 
III 

1 100Q01 10001 10 

•2 


172 

00011001100001 

VVVI IVW 1 IVUVU 1 

* 


172 
if* 

1 4 A A AA 4 1AAI1AA 

1 1000011001 100 

_ A 


1'73 

0001 10001 1 100 A 

WWW 1 IWWW 1 I IVUU 



175 

11AflAA111 AAAA1 
1 1O0OO • 1 1 00 DDI 

_ A 

•z 


174 

00011000110001 

VWVI IWWW I IUUU 1 

"2 


171. 
1 1 ■> 

% 1AAAA1 1 4 4 AAAA 

11000011110000 

_ A 

•z 


175 

0001 1000011100 

WWW 1 I WWW W 1 1 IVW 



175 

its 

1 lOOOl 1U0000 1 1 

— A 

z 


176 

00011000011001 
wwii vwwv I ivvi 



176 

1 1 w 

1 10AA1 1AAAA11 A 
1 IVVvl lUUvUllW 

• 9 

3(C) 

177 

00011000001110 

WW* V VW VV V f IV 



177 

1 10001 10001100 

1 IVVVI IUVVI IVV 

• 9 
* 

176 

ooovioooooom 

WWW! VWWW WWW ■ ■ • 



176 

11000110011000 

1 IVVVI IVVI IVVV 

-9 


179 

00011111100000 

*2 


179 

1100011 1000001 

V 1 VVV V 1 vvvwvi 

•2 


160 

00011111000001 

•2 


180 

11000111100000 

-2 


161 . 

00011110011000 

«2 


161 

11001100000011 

-2 


162 

00011110001100 

-2 


182 

11001100000110 

-2 


163 

00011110000110 



183 

11Q01100001100 

-2 


16f 

00011110000011 , 



184 

11001100011000 

-2 


165 

00011100111000 



185 

11001100110000 

-2 


166 

00011100110001 . 

-2 


•186 

11001110000001 

-2 


167 

00011100011100 

-2 


167 

11000000011001 

-4 


166 

00011100011001 

-2 


166 

11000000011100 

-4 


169 

00011100001110 

-2 


169 

11000000110001 

-4 


190 

00011100000111 

-2 


190 

11000000111000 

-4 


191 

00011001111000 

-2 


191 

11000001100001 

-4 


192 

00011001110001 

-2 


192 

11000001110000 

-4 


193 

00011001100110 

-2 


193 

11000011000001 

-4 


194 

00011001100011 

-2 


194 

110*00011100000 

-4 


195 

00011000111100 

-2 


195 

11000110000001 

-4 


196 

oooiioooniooi 

-2 


196 

11001100000001 

-4 


197 

00011000110011 

-2 


197 

11000000011000 

-6 


198 

00011000011110 

-2 


196 

11000000110000 

-6 


199 

00011000001111 

-2 


199 

11000001100000 

-6 
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Table 18 (CDS < 0) 


5 


10 


15 


20 


25 


40 


45 



8-bit 

Modulation codes 


8-bit 

Modulation codes 


Class 

data 

beginning 
with n 0" 

CDS II 

Class 

data 

beginning 
with n l w 

CDS 


200 

00011111110000 

o 


200 

11100000001111 

0 


201 

00011111100001 



201 

11100000011110 

0 


202 

00011111001100 



HAM 

202 

1 11000001 tOQ 1 1 

A 

0 


203 

00011111000110 

A 
W 


203 

11100000111001 

0 


204 

00011111000011 

n 

W 


204 

11100000111100 

0 


205 

00011110011100 

ft 


205 

11100001100011 

0 


206 

00011110011001 

ft 

w 


206 

11100001100110 

0 


207 

1)0011110001110 

ft 

u 


207 

11100001110001 

0 


206 

00011110000111 

A 
V 


206 

1110000111100.0 

0 

3(C) 

209 

00011100111100 

0 


209 

111000110000V. 

0 

210 

00011100111001 

A 

W 


410 

11100011000110 

0 


211 

00011100110011 

o 


211 

11100011001100 

0 


212 

00011100011110 

ft 


212 

11100011100001 

0 


213 

00011100001111 

ft 
V 


213 

11100011110000 

0 


2H 

00011001111100 

A 

w 


214 

11100110000011 

0 


215 

00011001111001 

A 
V 


215 

11100110000110 

0 


216 

00011001110011 

A 

!(D) 

216 

11100110001100 

0 


217 

00011001100111 

ft 

217 

11100110011000 

0 


216 

00011000111110 

o 


216 

11100111000001 

0 


219 

00011000011111 

o 


219 

11100111100000 

A 

0 


zzu 

Q0001111110000 



220 

11100000001110 

•2 


z21 

00001111100001 

-2 


221 

• 4 A MMMMMM 4 4 Ml 

1110000QOUQ01 

"2 


222 

00001111001100 

•a 


222 

11100000011100 

•9 


223 

00001111000110 

-2 


223 

4 4 4 AAAAA4 4 AAA* 

111000001 10001 

«»9 

4» 


99A 

22* 

00001111000011 

-2 


22* 

11 1 A Aft A A1 11 AAA 
1 1 IUWWUW 1 IIVVV 

45 


225 

Ailllill MMAMMM4MM 

00001110011100 

-2 


MM* 

229 

1 11 Aft A All AAAA1 
1 1 lOWWWI 1 UUVO 1 

4^ 


220 

00001 110011001 

-2 


MAX 

220 

1 IIAftAAIII A AAA 
1 1 IWWWWI 1 1 WWW VI 

.9 

«• 


997 
««tf 

00001110001110 

-2 


9*>T 

1 1 1AAA1 1 A0AAA1 
1 1 1UUU 1 1 WWW WW 1 

•9 
4* 


99A 

00901110000111 

-2 


99 A. 

1 11AAA111 AAAAA 
1 1 (WWW I ■ IUUWVV 

"2 


990 

22r 

00001100111100 

•2 


229 

1 11 Aftl 1 AAAAAA1 
1 1 100 I 10000001 

™4» 

4(C) 

9TA 
230 

00001100111001 

-2 


MM 

Z5Q 

44.4AAAAAAA14.AA 
11 100000001 100 

_ 1 

231 

00001100110011 

•2 


231 

-M «« att .A atat a«B Jfc *fk af. afl AAA 

11100000011000 

. -4 


MIA 

2)2 

00001100011110 

-2 


M*M 

23Z 

4 4 4 A AAAA4. 4 A AAA 

1 1 1000001 10000 

*> 


233 

0000110000111V 

•2 


233 

M 41 t AaAMl ■] ffftMft A 



234 

00001111111000 

o 


23* 

11110000000111 

0 


235 

00001111110001 

ft 
w 


235 

11110000001110 

0 


236 

00001111100110 

0 


236 

4111 a A A A A 4 4 A A 4 

11110000011001 

0 


237 

00001111100011 

0 


237 

11110000011100 

0 


236 

00001111001110 

0 


238 

11110000110001 

0 


239 

00001111000111 

0 


239 

11110000111000 

0 


2*0 

00001110011110 

0 

4(D) 

240 

11110001100001 

0 


241 

00001110001111 

0 

241 

11110001110000 

0 


242 

00001100111110 

0 


242 

111T0011000001 

0 


243 

00001100011111 



243 

11110011100000 

0 


" 244 

00000111111000 

-2 


244 

11110000000110 

-2 


243 

00000111100011 

-2 


245 

11110000001100 

•2 


246 

00000111001110 

-2 


246 

11110000011000 

-2 


247 

00000111000111 

-2 


247 

11110000110000 

-2 

5(0 

246 

00000110001111 

-2 


M , 

11110001100000 

-2_ 

249 

00000111111100 

0 


249 

11111000000011 

0 


250 

00000111111001 

0 


250 

11111000000110 

0 


251 

00000111110011 

0 

6(D) 

251 

11111000001100 

0 


252 

00000111100111 

0 

252 

11111000011000 

0 


253 

00000111001111 

0 


253 

11111000110000 

0 


25* 

0000011Q011111 



254 , 

11111001100000 

0 

6(C) 

253 

00000011111110 

0 

6(D) 

255 

11111100000001 

0 


50 Types of the modulation codes that are allowed to take place according to the end pattern of 
preceding modulation code are shown in Table 19. 


55 
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TABLE 19 


5 



Consecutive number 
of "0" bits at the 
beginning of 
modulation code 

Consecutive number 
of "1" bits at the 
beginning of 
modulation code 

70 

CO 
0) 

CDS>0 

1 

(A) 

CM < 

3 

(A) 

4 

(A) 

5 
(A) 

6 

(A) 

1 

(B) 

2 

<B> 

3 
(B) 

4 
(B) 

5 

(B) 

6 
<B) 

15 

>n cod 

CDS<0 

1 

(C) 

2 

(C) 

3 

(C) 

4 

(C) 

5 

(C) 

6 

(C) 

1 

(D> 

2 

(D) 

3 
(D) 

4 

(D) 

5 

(D) 

6 

(D) 


Latic 

110 

o 

O 

o 

o 

o 

o 







20 

;npoiu 

1100 

o 

o 

0 

o 

o 



o 

O 

O 

O 

O 

25 

ing i 

11000 

o 

o 

o 

o 




o 

O 

O 

O 

O 


:eced 

110000 

o 

o 

0 





o 

O 

O 

O 

O 

30 

w 
Q* 

0) 

• ■••1100000 

o 

o 






o 

O 

O 

O 

O 


-P 

<w 
n 

001 







o 

O 

O 

O 

O 

O 

35 

ern < 

0011 


o 

o 

o 

o 

o 

o 

O 

O 

O 

O 



patt 

00111 


o 

o 

o 

o 

O 

o 

O 

O 

O 



40 

End 

001111 


o 

o 

o 

o 

o 

o 

O 

O 




45 


••• -0011111 


o 

0 

o 

o 

o 

o 

o 






n o" mark indicates that the modulation codes 


are allowed. 


For example, when the end pattern of the preceding modulation code is °...11000 n f and the end DSV of 
the preceding modulation code is -4, the modulation codes of classes 1(A), 2(A), 3(A), 4(A), 2(B), 3(B), 4(B), 
5(B) and (6B) in Table 17 can take place as a current modulation code. 

In this case, suppose that the current 8-bit data is "166". Then, one of the two possible modulation 
codes "00111110011100" (CDS = 2; 2(A)), and "11100011001111" (CDS = 4; 2(B)) is selected: the end 
DSV at the end of the preceding modulation code and the CDS of the current modulation code are added 
so as to obtain the end DSV at the end of the current modulation code; the modulation code which will give 
less DSV is selected, that is, the modulation code "11100011001111" (CDS = 4) is selected. The resultant 
DSV is 0 and it indicates that the direct current component is removed. 
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Rg 3A shows the CNR (carrier-to-noise ratio) characteristics when a sine wave recorded on magnetic 
tape is reproduced, Fig. 3B shows the power spectrum at the output terminal of the modulator of the 
embodiment when random 8-bit data are inputted to the modulator, and Rg. 3C shows the power spectrum 
of the scrambled NRZ at the output terminal of the scrambled NRZ modulator when random 8-bit data are 
inputted to the scrambled NRZ modulator. 

As described above, the embodiment restricts the number of consecutive identical bits in a stream of 
modulation codes to 2 - 7. As a result, the minimum magnetization transition width is 1.14T (= (2 x 8)T/14. 
where T is the bit period of the 8-bit data), the maximum magnetization transition width is 4.00T (=(7x8)- 
1714) DR is 1.14 (=(2 x 8)/14). and the ratio of the maximum magnetization transition width to the 
minimum magnetization transition width is 3.5. Consequently, the bit error rate of the magnetic recording is 
reduced, and the high-density recording becomes possible. In addition, azimuth recording and high quality 
over-writing become possible. 

Furthermore the embodiment restricts the absolute value of CDS of the modulation codes equal to or 
less than 6. allocates up to 4 modulation codes to each 8-bit data according to the DSV at the end of the 
preceding modulation code and the end pattern of the preceding code, and selects the modulation code the 
DSV of which gives the least absolute value. As a result, the maximum value of the absolute value of the 
end DSV can be restricted within 4. Thus, the direct current component can be effectively removed, and 
hence, the transmission of the modulation codes becomes possible by using a rotary transformer that does 
not pass the direct current component 

Although specific embodiments of a digital modulation method in accordance with the present invention 
have been disclosed, it is not intended that the invention be restricted to either the specific configurations or 
the uses disclosed herein. Modifications may be made in a manner obvious to those skilled in the art. 
Accordingly, it is intended that the invention be limited only by the scope of the appended claims. 

A digital modulation method for modulating 8-bit digital data into 14-bit digital modulation codes. The 
number of consecutive identical bits in a series of 14-bit digital modulation codes is restricted to 2 - 7. The 
absolute value of DSV at the end of each 14-bit digital modulation code is restricted to 2 or less, and the 
absolute value of DSV at each bit of any 14-bit digital modulation codes is limited to 7 or less. The direct 
current component of the 14-bit modulation codes can be effectively reduced. 


Claims 

1. A digital modulation method for converting 8-bit digital data into 14-bit digital modulation codes, said 
digital modulation method characterized by comprising: 

step 1 for selecting up to four 14-bit digital modulation codes for each 8-bit digital data, said 14-bit 
digital modulation code is selected by the procedures of 

(a) selecting among the 2'* 14-bit digital codes, a digital code the numbers of consecutive identical 
bits in which are 5 or less in the first 6 bits, 2 - 7 from the second bit to 13th bit, and 6 or less in the last 7 
bits, the absolute value of CDS (code word digital sum) of the selected digital code being 4 or less, and 
repeating this selecting procedure. 

(b) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0". and the value of CDS of which is 0. and pairing the selected 14-bit digital code with the 
reversal code thereof to make the 2 digital codes one group, or selecting among the selected 14-bit digital 
codes at the procedure (a), a digital code the first bit of which is "1 ". and the value of CDS of which is +2 
or +4 combining the selected 14-bit digital codes with the reversal codes thereof, and further combinmg 
the two 14-bit digital codes with a pair of 14-bit digital codes selected at the above procedure to make the 4 
digital codes one group, and repeating this selecting procedure, 

(c) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first M 
of which is "0". and the value of CDS of which is +2. and another digital code the first bit of which is 1 . 
and the value of CDS of which is +2 or +4, and combining the two selected 14-bit digital codes wrth the 
reversal codes thereof to make the 4 digital codes one group, and repeating this selecting procedure. 

(d) selecting among the selected 14-bit digital codes at the procedure (a), a digital code the first bit 
of which is "0" and the value of CDS of which is +4, and another digital code the first bit of which is 1 . 
and the value of CDS of which is +2. and combining the two selected 14-bit digital codes with the reversal 
codes thereof to make the 4 digital codes one group, and repeating this selecting procedure, and 

(e) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 

modulation codes; «i u,. ulh» 

step 2 for selecting one group of 14-bit digital modulation codes among the 256 groups of the 14-bit 


39 


EP 0 392 506 A2 


digital modulation codes, the selected group corresponding to inputted 8-bit digital data; 

step 3 for further selecting one or more 14-bit digital modulation codes in the selected group at step 
2. each of the 14-bit digitaJ modulation codes satisfying the requirement that the number of consecutive 
identical bits at the joint portion of the preceding 14-bit digital modulation code already selected and the 14- 
s bit digital modulation code to be selected is 2 - 7; and 

step 4 for further selecting one 14-bit digital modulation code among the selected modulation codes 
at step 3 so that said one 14-bit digital modulation code satisfies the requirement that the absolute value of 
bit DSV (Digital Sum Value) for each bit in the modulation code is equal to or less than 7. 

2. A digital modulation method as claimed in claim 1. characterized in that said step 3 comprises the 
10 procedures of: 

selecting any one of the digital modulation codes the first bits of which are "01". "001". "0001". "00001". 
and "000001 n when the preceding digital modulation code that has already been selected terminates with 
"10"; 

selecting any one of the digital modulation codes the first bits of which are "10", "110", "1110", "11110", 
is and "111110" when the preceding digital modulation code that has already been selected terminates with 
"01"; 

selecting any one of the digital modulation codes the first bits of which are "110", "1110", "11110", 
"111110". "01". "001". "0001", "00O01", and "000001" when the preceding digital modulation code that 
has already been selected terminates with "100"; 
20 selecting any one of the digital modulation codes the first bits of which are "001", "0001 ". "00001 n , 
"000001", "10". "110", "1110", "11110". and "111110" when the preceding digital modulation code that 
has already been selected terminates with "011"; 

selecting any one of the digital modulation codes the first bits of which are "110", "1110". "11110", 
"111110", "01", "001", "0001". and "00001" when the preceding digital modulation code that has already 
25 been selected terminates with "1000"; 

selecting any one of the digital modulation codes the first bits of which are "001", "0001 "00001", 
"000001", "10", "110", "1110", and "11110" when the preceding digital modulation code that has already 
been selected terminates with "0111"; 

selecting any one of the digital modulation codes the first bits of which are "110", "1110", "11110", 
30 "111110", "01 ", "001", and "0001" when the preceding digital modulation code that has already been 
selected terminates with "10000"; 

selecting any one of the digital modulation codes the first bits of which are "001". "0001", "00001", 
"000001", "10". "110". and "1110" when the preceding digital modulation code that has already been 
selected terminates with "01111"; 
35 selecting any one of the digital modulation codes the first bits of which are "110". "1110", "11110". 
"111110", "01 n , and "001" when the preceding digital modulation code that has already been selected 
terminates with "100000"; 

selecting any one of the digital modulation codes the first bits of which are "001". "0001". "00001", 
"000001", "10", and "110" when the preceding digital modulation code that has already been selected 
40 terminates with "01 1 1 1 1 "; 

selecting any one of the digital modulation codes the first bits of which are "110", "1110", "11110", 
"111110°, and "01" when the preceding digital modulation code that has already been selected terminates 
with "1000000"; and 

selecting any one of the digital modulation codes the first bits of which are "001", "0001", "00001". 
45 "000001", and "10" when the preceding digital modulation code that has already been selected terminates 
with "0111111"; 

3. A digital modulation method as claimed in claim 1 , characterized in that said step 4 comprises the 
procedures of. 

selecting any one of the digital modulation codes the CDS of which are 0, -2 and -4, when the DSV at the 
so end of the preceding 14-bit digital modulation code that has already been selected is +2; 

selecting any one of the digital modulation codes the CDS of which are +2, 0 and -2, when the DSV at the 
end of the preceding 14-bit digital modulation code that has already been selected is 0; and 
selecting any one of the digital modulation codes the CDS of which are +4, +2, and 0 when the DSV at 
the end of the preceding 14-bit digital modulation code that has already been selected is -2; 
55 4. A digital modulation method as claimed in claim 1, characterized in that said digital modulation codes 
obtained at step 1 are the codes described in the following Tables 4 and 5, or the codes obtained by 
substituting a part of Table 4 by the following Table 12. or the codes obtained by substituting a part of 
Table 5 by the following Table 13. 
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Table 4 (CDS > 0) 


Class 


8-bit 1 

4odulation codes 

data 1 

Beginning with N 0 r 

1 

0 

Willi 1 lUuQOOQl 

1 

01111 100110000 

2 

01111100011000 

3 

A>44444AAA«tf«AA 

01 11 1100001100 

4 

A, 4 4 4 4 1 AAAAA««A 

01111100000110 

5 

Al * « • SMAAAAA4 4 

01111100000011 

6 

A 4 «ANi 4 4 A A A A 

01 711001 110000 

7 

A « 4 4 « AA4 4 A MA A 4 

01111001100001 

8 

01111000111000 

9 

01111000110001 

10 

01111000011100 

11 

Jt a • • « A A A A 4 4 A A 

01111000011001 

12 

AMIINMNNA1 II A 

01111000001 110 

13 

A 4 4 IIAAAAMAH1 

0111100000011 1 

14 

AIKAAI HIAAAA 

0111001 1110000 

15 

on looi nooooi 

16 

A 4 4 4 AAI 1 AAI I AA 

01 1 10011001 100 

17 

• id 4 A A 4 1 AAA41A 

01110011000110 

18 

Ml 4 I AAI 4 AAANI 4 

01110011000011 

19 

M4 IIAAA4111AAA 

01 110001111000 

20 

A • « « A A A 4 4 • AAA1 

01110001110001 

21 

uinuuuiiuuim 

22 

A111 100011 

Ul 1 luuui 1UUW 1 1 

23 

01 11 00001 11100 
VlllOOUVl 1 I IvV 

0% I 

A111AAnA111 001 
Ul 1 luUUWl 1 1UU 1 

25 

A111 AAAA1 10A1 1 
Will UUUU1 1UU1 1 

20 

01 1 1OO0001 1 110 

27 

01 11000000111 1 
Ul 1 1UUUUUU1 111 

20 

A11 AA11111AAAA 
Ul 1 UU1 111 1UUUU 

90 
67 

01 1001 1 1100001 

w*v 

01100111001100 

w 1 

01100111000110 

VI IVVI 1 1 V V w • I w 

32 

01100111000011 


01100110011100 

34 

01100110011001 

WW • w w ■ www • » » w ■ 


01100110001110 

VI IVVI • V W ■ 1 ■» 

JO 

011001*10000111 

VI IVVI • V V W I ■ I 


01100011111000 

W ■ flWWt 1 ■ t ■ W w w 

WW 

01100011110001 

39 

w r 

01100011100110 

40 

01100011100011 

41 

01100011001110 

42 

01100011000111 

43 

01100001111100 

44 

01100001111001 

45 

01100001110011 

46 

01100001100111 

47 

01100000111110 

48 

01100000011111 

49 

01111111001100 

50 

01111111000110 

51 

01111111000011 

52 

01111110011100 

53 

01111110011001 

54 

01111110001110 

55 

01111110000111 

56 

01111100111100 

57 

01111100111001 

58 

01111100110011 

59 

01111100011110 

60 • 

01111100001111 

61 

01111001111100 

62 

01111001111001 

63 

01111001110011 


COS Iciass 


8-bit 1 
data * 

Yypjiar inn wuca 

CDS 

0 

m AAA AAA 4 * • • 4 4 A 

1000000111 1 liU 

A 

U 

1 

4AAAAA4 4AA.4 4 4 4 

10000011001111 

A 

0 

2 

« A A A A A « 4 4 A A 4 4 4 

1000001110011 1 

Aj 

0 

3 

« A A A A A « • * A A A 4 4 

10000011110011 

A 

0 

4 

* A A A A A «. 4 4 4 4 AA1 

10000011111UU1 

A 

u 

5 

4 A A A A A 4 444 4 1AA 

1000001 111 1 100 

A 

u 

6 

4 A A A A 4 4 A AM 4 4 4 4 

10000110001111 

ft 

u 

7 

4AAAA44AA4444A. 

10000110011110 

A 

u 

* 8 

«4kAAA*a«AAA4 4 4 

10000111000111 

A 

0 

9 

Aft all A 4fl A A A Jl 4l # || 

10000111001110 

0 

10 

10000111100011 

0 

11 

IAMAAII4IAAIIA 

10000111100110 

A 

u 

4 A) 

12 

1 AAAA11111 AAA1 

loooon mouui 

ft 

u 

4 * 

13 

1 AAAA111111 AAA 

10000111111UUU 

ft 

u 

14 

1 AAA11AAAA1 111 

1U0U11UUUU1 11 1 

ft 

u 

15 

1 A AA1 1 A AA1 1110 
1 UUU1 1 UUv 1 HIM 

o 

V 

10 

1O0O11OO11O011 
1UUU1 lUvl lUU I 1 

o 

4 -» 

17 

1 AAA1 1 AA11 1 AAI 
1UUU1 1UU11 1UU1 

o 

V 

1 A 
10 

10001100111100 
1 UUU • IVVI 1 I IVV 

o 

V 

A O 

lr 

1 A AAI 1 1 AAAA1 1 1 
1UUU11 1UUUV1 1 1 

a 

V 

20 

1AAA11 1 AAA! 1 1 A 
1UUU1 1 1UUU1 1 1U 

n 
u 

21 

1 A AAI 1 1 AAI 1001 

o 

V 

99 
#•«• 

10001 1 10011100 
IWVI 1 IVVI 1 IW 

o 

V 

9X 

10001111000011 

1 UUU 1 1 1 IVVVVI 1 

V 

91. 

10001 111000 110 

lUvvl 1 1 1UUU1 IV 

A 
V 

9C 

1O001111001100 

1UUU 1 1 1 IVVI IVV 

o 

V 

9A 

10001111100001 

IVVV 1 1 1 1 IVWV • 

o 

97 

10001111110000 

IVVV 1 1 1 1 I IVWV 

o 

9ft 

10011000001111 

IUU • 1 UUUUU 1 1 1 1 

0 

V 

20 

10011000011110 

IVV 1 IVWV V 1 • • w 

0' 

30 

10011000110011 

IVVI IWVI IVV ■ ■ 

o 

31 

10011000111001 

0 

32 

10011000111100 

0 

33 

10011001100011 

0 

34 

10011001100110 

0 

35 

10011001110001 

f W V 9 W WW W t W W W W w 

o 

36 

10011001111000 

V W W V ¥ w w ■ v w v w v v 

0 

37 

10011100000111 

0 

38 

10011100001110 

0 

39 

10011100011001 

0 

40 

10011100011100 

0 

41 

10011100110001 

0 

42 

10011100111000 

0 

43 

10011110000011 

0 

44 

10011110000110 

0 

45 

10011110001100 

0 

46 

10011110011000 

0 

47 

10011111000001 

0 

48 

1001111110*0000 

0 

49 

10000011111110 

7r 

50 

10000110011111 

2 

SI 

10000111001111 

2 

52 

10000111100111 

2 

S3 

10000111110011 

2 

S4 

10000111111001 

2 

55 

10000111111100 

2 

56 

10001100011111 

2 

57 

10001100111110 

2 

58 

10001110001111 

2 

59 

10001110011110 

2 

60 

10001111000111 

2 

61 

10001111001110 

2 

62 

10001111100011 

2 

63 

10001111100110 

2 


1(A) 


KB) 
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Table 4 (CDS > 0) 


Class 

8-bit 

Modulation 

COS 

Class 

V UiL 

Mnrti i f nn ryv^pq 

CDS 

data 

beginning with "0" 

data 

beainnim with "1 " 


64 

01111001100111 

4 


64 

10001111110001 

2 


.65 

01111000111110 

4 


65 

10001111111000 

z 


66 

01111000011111 

4 


66 

10011000011111 

2 


67 

01110011111100 

4 


67 

10011000111110 

2 


66 

01110011111001 

4 


66 

10011001100111 

2 


69 

01110011110011 

4 


69 

10011001110011 

2 


70 

01110011100111 

4 


70 

10011001111001 

2 


71 

01110011001111 

4 


71 

100110011 1 1100 

t WW I 1 WW 1 1 I t IVV 

4m 


72 

01110001111110 

* 


72 

10011100001111 

VVWt ■ IVWWWI lit 

2 


73 

01110000111111 

I 


73 

100111000111 10 

* WW 1 I | VVV 1 1 1 IV 



74 

01100111111100 



74 

1 001 t1001 1001 1 

IWI • IUUI 1UU1 1 

* 


75 

01100111111001 

# 


75 

100111001 1 1001 

■ WWI 1 1 VV 1 | IVV 1 

* 


76 

01100111110011 

I ■ 


76 

100111001 11 100 
■ *» v t ■ iwwi i i ivv 



77 

01100111100111 



77 

10011110000111 

2 


76 

01100111001111 



76 

1001 11 10001 1 10 

2 


79 

01100110011111 

4 

KB) 

79 

10011110011001 

2 


80 

01100011111110 

4 

60 

10011110011100 

2 


61 

01111111000001 

2 


61 

10011111000011 

2 


62 

01111110011000 

2 - 


62 

10011111000110 

2 


63 

01111110001100 

2 


63 

10011111001100 

2 


64 

01111110000110 

2 


64 

10011111100001 

2 


65 

01111110000011 

2 


65 

10011111110000 

2 


66 

01111100111000 

2 


66 

10001111001111 



67 

01111100110001 

2 


67 

10001111100111 

4 


66 

01111100011100 

2 


66 

10001111110011 

4 


69 

01111100011001 

2 


69 

10011001111110 

4 


90 

01111100001110 

2 


90 

10011100111110 

4 


91. 

01111100000111 

2 


91 

10011110001111 

4 


92 

01111001111000 

2 


92 

10011110011110 

4 


93 

01111001110001 

2 


93 

10011111000111 

4 


94 

01111001100110 

2 


94 

10.011111001110 

4 


95 

01111001100011 

2 


95 

10011111100011 

4 


96 

01111000111.14)0 

2 


96 

1001111110011O 

4 

1(A) 

97 

01111000111001 

2 


97 

i1v6611ttU1i1 

4 

96 

01111000110011 

2 


96 

11000111110011 

- 4 


99 

01111000011110 

2 


99 

11000000111111 

2 


100 

01111000001111 

2 


100' 

11000001111110 

2 


101 

01110011111000 

2 


101 

11000011001111 

2 


102 

01110011110001 

2 


102 

11000011100111 

2 


103 

01110011100110 

2 


103 

11000011110011 

2 


104 

01110011100011 

2 


104 

11000011111001 

2 


105 

01110011001110 

2 


105 

11000011111100 

2 


106 

01110011000111 

2 


106 

11000110001111 

2 


107 

01110001111100 

2 


107 

11000110011110 

2 


106 

01110001111001 

2 

2(B) 

106 

11000111000111 

2 


109 

01110001110011 

2 

109 

11000111001110 

2 


110 

01110001100111 

2 


110 

11000111100011 

2 


111 

01110000111110 

2 


111 

11000141100110 

2 


112 

01110000011111 

2 


112 

11000111110001 

2 


113 

01100111111000 

2 


113 

11000111111000 

2 


114 

01100111110001 

2 


114 

11001100001111 

2 


115 

01100111100110 

2 


115 

11001100011110 

2 


116 

01100111100011 

2 


116 

11001100110011 

2 


117 

01100111001110 

2 


117 

11001100111001 

2 


116 

01100111000111 

2 


118 

11001100111100 

2 


119 

01100110011110 

2 


119 

11001110000111 

2 


120 

01100110001111 

2 


120 

11001110001110 

2 


121 

01100011111100 

2 


121 

11001110011001 

2 


122 

01100011111001 

2 


122 

11001110011100 

2 


123 

01100011110011 

2 


123 

11001111000011 

2 


124 

01100011100111 

2 


124 

11001111000110 

2 


125 

01100011001111 

2 


125 

11001111001100 

2 


126 

01100001111110 

2 


126 

11001111100001 

2 


127 

01100000111111 

2 


127 

11001111110000 

2 
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Table 4 (CDS £ 0) 


Class 


\m 1 m . m. * ■ 

Modulation cocv?3 

CDS 

Class 

O-Dlt 

Moduiat ion onf¥*s ■ 

CDS 

data 


data 

Vi n r«tiin Inn fck m ft 


128 

00111111100000 

™ ™ W » • w v f ■ w w w w w 



19A 

1 1 Ann aaa At 1111 
• i wvwVwvo 1 ill* 

fk 
0 


129 

00111111000001 

w w f • ■ m 9 t ¥ WW 1 

? 


1 VaY 

11AAAAAA111 1 1A 
1 lUVVwUUl 1 1 1 IV 

ft 
V 


130 

00111110011000 

WW • V ■ • v W W V f W W W 



130 

1 1000001 1001 1 1 

1 IWWWWVI IVVI 1 1 

A 
W 


131 

00111 110001100 

VV I 1 1 ff IWWWI IVU 



131 

11000001110011 

1 1 V WW WW 1 I IVVI 1 

A 
V 


132 

00111110000110 

WW I f ■ ■ f wV W W 1 9 w 

g 


132 

1 1000001111001 

1 IWWWWWI 1 | IWWI 

A 
w 


133 

00111110000011 

WWW! f i ■ w w w V 1 • 

Q 


133 

11000001111100 

t VWWW 1 ■ 1 1 IWW 

o 

w 


134 

00111100111000 

ww» ■ * • w w ■ t IVW 



134 

11000011000111 

• IWVWWI IWWWI I 1 

w 


13S 

00111100110001 

w w • ■ f f w V 1 IVVV 1 

g 


135 

11000011001110 

1 IWWWWI IWWI 1 IW 

o 

w 


136 

00111100011100 

w w f v • * w w V 1 ■ IWW 

g 


156 

1 1000011 10001 1 

• IVWVVI 1 IWWWI I 

o 

w 


137 

00111100011001 

ww • v t f V w V 1 IV* | 

g 


137 

11000011100110 

1 IWWWWI 1 IWWI IW 

n 
w 


13S 

00111100001110 

www • f ■ W W W W f I i V 

g 


138 

11000011110001 

t ivwvwi • i iwwwi 

o 

w 


139 

00111100000111 



139 

11000011111000 

■ • W W W W f 9 f f • w w w 

o 


HO 

00111001111000 

Q 


140 

11000110000111 

• • w w w • fwwwwl l f 

w 


HI 

00111001110001 

0 


141 

11000110001110 

o 


H2 

00111001100110 

Q 


142 

11000110011001 

o 


H3 

00111001100011 

Q 

2(B) 

143 

11000110011100 

o 


144 

00111000111100 

A 


144 

11000111000011 

1 » w w w ■ W w^fwwww 9 

o 


H5 

00111000111001 

w w f v fwwwf f f w w f 

Q 


145 

11000111000110 

f fwwwi 1 IVWWI IW 

o 

w 


H6 

00111000110011 

WWf i twwwf fwwl I 

Q 


146 

11000111001100 

• * w w w • f f w w ■ IVW 



H7 

00111000011110 

wwf | IWWWWI 1 I IV 

Q 


147 

11000111100001 

i t WW III IWVWW 1 

o 

V 


H8 

001110000011 11 

wwf | I WWW WW f 1 • 1 

g 


148 

11000111110000 

1 m WWW 1 1 1 1 | WWWV 

A 
V 


H9 

00110011111000 

WWII ww Mil 1 VIVU 



149 

11001100000111 

1 IWWI IWWWWWI 1 1 

A 
V 


150 

00110011110001 

wwi 1 V V 9 1 1 IWWWI 

g 


150 

11001100001110 

• IVWI IWWWWI 1 IW 

o 

V 


• 151 

00110011100110 

wwi ivwi i ivwi iv 



151 

11001100011001 

1 IWWI IWWWI IWWI 

A 
V 


152 

0011001110001 1 

WWI IVVI 1 • WW 1 1 

g 


152 

11001 100011100 

I IWWI I WWW 1 1 IWW 

A 
V 


153 

00110011001110 

WWI IWWI IWWI 1 IV 



153 

11001100110001 

I IWWI I WW 1 IWWWI 

A 
V 


154 

00110011000111 

ww I If VI IWWVI ■ 1 

Q 


154 

11001100111000 

f fWVf IVVI t IWWW 

o 


1SS 

1 mm 

00110001111100 
WW 1 IVVV I 1 1 1 I vv 

II 


1S5 

1 mm 

1 1001 11000001 1 

1 IVVI 1 IVVVVVl 1 

A 
w 


156 

00110001111001 

WWI IWWWI 1 | | WW 1 

g 


156 

11001110000110 

■ IWWI I IWWWWI IW 

A 

V 


157 

00110001110011 

WWI IWWWI 1 IWWI ■ 

g 


157 

11001110001100 

< fwwf f ■ w Wwf IVW 

o 


156 

00110001100111 

g 


158 

11001110011000 

■ ■w W 9 1 1 W w 1 w w W W 

o 


159 

00110000111110 

™ W w W W W W W • V w w w w 

g 


159 

11001111000001 

o 


160 

0011000001.1111 

~ ™ w vwww w w t i 1 f ■ 

g 


160 

11001111100000 

■ WWWW 1 WW IWWwWw^ 

o 

2(A) 

161 

00111111100001 

2 


161 

11001100111110 

4 

162 

00111111001100 

2 


162 

11001110011110 

4 


163 

0011111100Q110 

2 


163 

11001111000111 

4 


164 

00111111000011 

2 


164 

11001111001110 

4* 


165 

00111110011100 

2 


165 

11001111100011 

4 


166 

00111110011001 

2 


166 

11001111100110 

4 


167 

00111110001110 

2 


U7 

11106061111110 



166 

00111110000111 

2 


166 

11100011100111 

4 


169 

001111001.11100 

2 


169 

11100011110011 

4 


170 

00111100111001 

2 


170 

11100011111100 

4 


171 

00111100110011 

2 


171 

11100110011110 

4 


172 

00111100011110 

2 

3(B) 

172 

11100111000111 

4 


173 

00111100001111 

2 

173 

111Q0111001110 

4 


174 

00111001111100 

2 


174 

111010111100011 

4 


175 

00111001111001 

2 


175 

11100111109110 

4 


176 

00111001110011 

2 


176 

11100111111000 

4 


177 

00111001100111 

2 


177 

11100000011111 

2 


176 

00111000111110 

2 


176 

11100000111110 

2 


179 

00111000011111 

2 


179 

11100001100111 

2 


160 

00110011111100 

2 


160 

11100001110011 

2 


161 

00110011111001 

2 


161 

11100001111001 

2 


182 

00110011110011 

2 


182 

11100001111100 

2 


183 

00110011100111 

2 


183 

11100011000111 

2 


184 

00110011001111 

2 


184 

11100011001110 

2 


165 

00110001111110 

2 


185 

11100011100011 

2 


186 

00110000111111 

2 


186 

11100011100110 

2 


187 

00111111100110 



187 

11100011110001 

2 


188 

00111111100011 



188 

11100011111000 

2 


189 

00111111001110 



169 

11100110000111 

2 


190 

00111111000111 



190 

11100110001110 

2 


191 

00111110011110 



191 

11100110011001 

2 
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Table 4 (CDS > 0) 


Class 



CDS 

21*33 

8-blt ] 

ttxtulatlon codes 

CDS 


vxHnnlno with m Ci m 

data ' 

beginning with "1" 


192 

00111110001111 

4 


192 

11100110011100 

2 


193 

00111100111110 

4 


193 

11100111000011 

2 


194 

00111100011111 

4 


194 

11100111000110 

2 


195 

00111001111110 

4 


195 

11100111001100 

2 

t \N 

196 

00111000111111 

4 


196 

11100111100001 

2 

197 

00110011111110 

4 


197 

11100111110000 

2 


19a 

00011111110000 

0 


198 

11100000001111 

0 


199 

00011111100001 

0 


199 

11100000011110 

0 


200 

00011111001100 

0 


200 

11100000110011 

0 


201 

00011111000110 

0 

3(B) 

201 

11100000111001 

0 


202 

00011111000011 

0 

202 

11100000111100 

0 


203 

00011110011100 

0 


203 

11100001100011 

0 


204 

00011110011001 

0 


204 

11100001100110 

0 


205 

00011110001110 

0 


205 

11100001110001 

0 


206 

00011110000111 

0 


206 

11100001111000 

0 


207 

00011100111100 

0 


207 

11100011000011 

0 


206 

00011100111001 

0 


206 

11100011000110 

0 


209 

00011100110011 

0 


209 

11100011001100 

0 


210 

00011100011110 

0 


210 

11100011100001 

0 


211 

00011100001111 

0 


211 

11100011110000 

0 


212 

00011001111100 

0 


.212 

11100110000011 

0 


213 

00011001111001 

0 


213 

11100110000110 

0 


214 

00011001110011 

0 


214 

11100110001100 

0 

JW 

215 

00011001100111 

0 


215 

11100110011000 

0 

216 

00011000111110 

0 


216 

11100111000001 

0 


217 

00011000011111 

0 


217 

11100111100000 

0 


216 

00011111110001 

2 


216 

11110001111100 

4 


219 

00011111100110 

2 


219 

11110011111000 

4 


220 

00011111100011 

2 


220 

11110000001111 

2 


221 

00011111001110 

2 


221 

11110000011110 

2 


222 

00011111000111 

2 


222 

11110000110011 

2 


223 

00011110011110 

2 


223 

11110000111001 

2 


224 

00011110001111 

2 


224 

11110000111100 

2 


225 

00011100111110 

2 

4(B) 

225 

11110001100011 

2 


226 

00011100011111 

2 

226 

m m A *4KMJhM4JkflL4aA 

11110001100110 

• 2 


227 

00011001111110 

2 

227 

11110001110001 

A 

2 


226 

00011000111111 

2 


226 

11110001111000 

2 


229 

00011111110011 

4 


229 

11110011000011 

z 


230 

00011111100111 

4 


230 

11110011000110 

A) 

2 


231 

00011111001111 

4 


231 

at al tfl at A\ A « « A Jk al aa AY Jh 

11110011001100 

2 


232 

00011110011111 

4 


232 

11110011100001 

2 


23? 

00011100111111 



233 

at at al 4 A\ AY A m al i AAaA 

11110011110000 

2 


234 , 

00001117111000 

0 


234 

11110000000111 

0 


235 

00001111110001 

0 


235 

11110000001110 

0 

4(A) 

236 

00001111100110 



236 

11110000011001 

0 

237 

00001111100011 

0 


237 

11110000011100 

0 


236 

00001111001110 

0 


238 

11110000110001 

0 


239 

00001111000111 

0 


259 

.11110000111000 

0 


240 

00001110011110 

0 


240 

11110001100001 

0 


241 

00001110001111 

o 


241 

11110001110000 

0 


242 

00001100111110 

o 


242 

11110011000001 

0 


243 

00001100011111 



243 

4 4 4 4 A A 4 4 4 A A A A A 

11110011100000 

A 

0 


244 

00001111111001 

2 


244 

11111000000111 

2 


245 

00001111110011 

2 


245 

11111000001110 

2 


246 

00001111100111 

2 


246 

11111000011001 

2 


247 

00001111001111 

2 


247 

11111000011100 

2 


246 

00001110011111 

2 


248 

11111000111000 

2 


249 

00001109111111 

2 

5(B) 

249 

11111001110000 

2 


250 

00000111111100 

0 


250 

11111000000011 

0 


251 

00000111111001 

0 


251 

11111000000110 

0 

5(A) 

252 

00000111110011 

0 


252 

11111000001100 

0 

253 

00000111100111 

0 


253 

11111000011000 

0 


254 

00000111001111 

0 


254 

11111000110000 

0 


255 

00000110011111 

0 


255 

11111001100000 

0 
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Table 5 (CDS < 0) 


75 


25 


35 


50 


Class 

8-bit 

^adulation 

CDS 


8-bit. 

rl* iim i V ,— * #-fc^w*^ 

CDS 


twrirmina with "0" 

data 

htfviinnina with "l n 


0 

01111110000001 

0 


0 

10000001111110 

0 


1 

01111100110000 

o 


1 

10000011001111 

o 


2 

01111100011000 

Q 


2 

10000011100111 

o 


3 

01111100001100 

o 


3 

10000011110011 

0 


4 

01111100000110 

o 


4 

10000011111001 

0 


5 

01 1 1 1 10000001 1 

o 


5 

10000011111100 

o 



01111001110000 

o 



.10000110001111 

o 


7 

01111001100001 

VI I 1 IVVI 1 WW WW 1 

o 


7 

10000110011110 

o 


A 

W 

01 11 100011 1000 

■ I 1 W V ■ 1 1 V W W 

o 


o 

10000111000111 

ivvwvf ■ ■www* v w 

o 


o 

T 

01 11 1000110001 

VI 1 1 1 W WW 1 1 WWW 1 

A 
w 


o 

T 

10000111001110 

o 


1 0 

01111000011100 

VI ■ ■ IWWWWl ■ 1 WW 

n 
w 


10 

10000111100011 

o 


• i 

01 111000011001 

o 


11 

10000111100110 

0 


12 

01111000001110 

o 


12 

10000111110001 

0 



01111000000111 

o 


13 

10000111111000 

0 



01110011110000 

o 


14 

10001100001111 

0 


15 

01110011100001 

0 


15 

10P01100011110 

0 


16 

01110011001100 

0 


16 

10001100110011 

0 


17 

01110011000110 

0 


17 

10001100111001 

0 


16 

01110011000011 

0 


16 

10001100111100 

0 


19 

01110001111000 

0 


19 

10001110000111 

0 


20 

01110001110001 

0 


20 

10001110001110 

0 


21 

01110001100110 

0 


21 

10001110011001 

0 


22 

01110001100011 

0 


22 

10001110011100 

0 


23 

01110000111100 

0 


23 

10001111000011 

0 


24 

01110000111001 

0 


24 

10001111000110 

0 


25 

01110000110011 

0 


25 

10001111001100 

0 


26 

01110000011110 

0 


26 

10001111100001 

0 


27 

01110000001111 

0 


27 

10001111110000 

0 


28 

01100111110000 

0 


26 

10011000001111 

0 


29 

01100111100001 

0 


29 

10011000011110 

0 


30 

01100111001100 

0 


30 

10011000110011 

0 


31 

01100111000110 

0 


31 

10011000111001 

0 


32 

01100111000011 

0 


32 

10011000111100 

0 


33 

01100110011100 

0 

1(D) 

33 

10011001100011 

0 

1(0 

34 

01100110011001 

0 

34 

10011001100110 

0 

35 

01100110001110 

0 


35 

10011001110001 

0 


36 

01100110000111 

0 


36 

10011001111000 

•0 


37 

01100011111000 

0 


37 

10011:100000111 

0 


36 

01100011110001 

0 


38 

10011100001110 

0 


39 

01100011100110 

0 


39 

10011100011001 

0 


40 

01100011100011 

0 


40 

10011100011100 

0 


41 

01100011001110 

0 


41 

10011100110001 

0 


42 

01100011000111 

0 


42 

10011100111000 

0 


43 

01100001111100 

0 


43 

10011110000011 

0 


44 

01100001111001 

0 


44 

10011110000110 

0 


45 

01100001110011 

0 


45 

10011110001100 

0 


46 

01100001100111 

0 


46 

10011110011000 

0 


47 

01100000111110 

0 


47 

10011111000001 

0 


48 

01100000011111 

0 


48 

10011111100000 

A 

0 


49 

01111100000001 

•2 


4t 

lAAnnnnAi t a a* i 
10000000110011 

•t 


50 

01111001100000 

-2 


•* 
50 

4 A A Aft A Aft 4 * < Aft < 

10000000111001 



51 

01111000110000 

-2 


51 

10000000111100 

•4 


52 

01111000011000 

-2 


52 

10000001100011 

-4 


53 

01111000001100 

-2 


S3 

10000001100110 

-4 


54 

•01111000000110 

-2 


54 

10000001110001 

-4 


55 

'01111000000011 

-2 


55 

10000001111000 

-4 


56 

01110011100000 

-2 


56 

10000011000011 

-4 


57 

01110011000001 

-2 


57 

10000011000110 

-4 


58 

01110001110000 

•2 


58 

10000011001100 

-4 


59 

01110001100001 

-2 


59 

10000011100001 

-4 


60 

01110000111000 

-2 


60 

10000011110000 

-4 


61 

01110000110001 

-2 


61 

10000110000011 

-4 


62 

0.1110000011100 

-2 


62 

10000110000110 

-4 


63 

01110000011001 

-2 


63 

10000110001100 

-4 
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Table 5 (CDS < 0) 


Class 

8-bit 

Modulation cooes 

COS 

Class 

8 -bit 

Modulation codes 

CDS 

data 

Degjuuulig WLwu w 

oat a 



beginning with "1" 


64 

01110000001110 

•2 


64 

10000110011000 



65 

011100000001*11 



65 

10000111000001 

• WWW 1 V V W W V V V I 

**4 


66 

01100111100000 

-2 


66 

10000111100000 



67 

01100111000001 

-2 


67 

10001100000011 

^4 


66 

01100110011000 

-2 


66 

10001100000110 

.4 


69 

04100110001100 

-2 


69 

10001100001100 

.4 


70 

01100110000110 

-2 


70 

10001100011000 

_4 


7t 

01100110000011 

-2 


71 

10001100110000 

.4 


72 

01100011110000 

-2 


72 

10001 1 1 0000001 

**4 


73 

01100011100001 

•2 


73 

10001111000000 

.4 


74 > 

01100011001100 

•2 


74 

10011000000011 

.4 


75 

01100011000110 

•2 


75 

10011000000110 

•4 


76 

01100011000011 

^ V "WWW* « W w w w 1 ■ 

•2 


76 

10011000001100 

.4 


77 

01100001111000 

-2 


77 

10011000011000 

.4 

1(C) 

78 

01100001110001 

w • ■ v v v v | | | V W 1 

-2 


76 

10011000110000 

• WW* V V W I IWW 

# 

79 

01100001100110 

VI IVVVVIIWI IV 

•9 


79 

10011001100000 

■ vv • i ■» • ivvvvv 



80 

01100001100011 

•9 


80 

10011100000001 

I VV 1 1 IVWWW 1 




01100000111 tflfi 
VI IWUvUl 11 lVV 

•* 


81 

v v 

10000000111 1 10 

1 WV WW 1 111 IV 

•9 



01100000111001 

•9 


82 

10000001100111 

IVVVVW I 1 V V It! 

4b 


85 

01100000110011 

VI 1 VVVVWI 1 W 1 1 

-9 
* 


83 

10000001110011 

I VVVW V III W 1 1 

-9 

4b 


84 

01 1 0000001 1 110 

VII WWW I I M V 

* 


64 

10000001111001 

• WVVVV I 1 1 1 w 1 

4b 


85 

01100000001111 

VI IVVVVWVVI 1 1 I 

•9 


65 

10000001111100 

•www WW VI III 1 vv 

-2 



oi 1 looofli mono* 

VII 1 WW 1 IUwvU 



86 

10000011000111 

• W W W WW • • WV V 1 1 1 

4b 


87 

011 1000001 1000 

VII IWVW 1 ivw 



67 

10000011001110 

• W W V w V 1 IVV 1 I IV 

4b 


86 

01110000001100 
vii i www I iw 



88 

10000011100011 

-2 


89 

01100110000001 

VI I V V 1 1 WWW 1 

•2 


69 

10000011100110 

■ W W W W W ■ » I W W 1 V w 

"2 


90 

01100011000001 

VI IVVVI IVWWI 



90 

10000011110001 

-2 


91 

01100001110000 

w ■ •wwwv m 1 w V V 

# 


91 

10000011111000 

-2 


92 

01100001100001 

_4 


92 

10000110000111 

-2 


93 

01100000111000 

-4 


93 

10000110001110 

•2 


94 

01100000110001 

•4 


94 

10.000110011001 

•2 


95 

01100000011100 

•4 


95 

10000110011100 

-2 


96 

01100000011001 

•4 


96 

.10000111000011 

-2 


97 

00111000011000 

«*4 

KD) 

97 

10000111000110 

-2 


98 

00111000001100 

-4 

96 

10000111001100 

-2 


99 

00111111000000 

-2 


99 

10000111100001 

-2 


100 

00111110000001 

-2 


100 

10000111110000 

•2 


101 

00111100110000 

•2 


101 

10001100000111 

-2 


102 

00111100011000 

•2 


102 

10001100001110 

-2 


103 

00111100001100 

-2 


103 

10001100011001 

-2 


104 

00111100000110 

-2 


104 

10001100011100 

-2 


105 

00111100000011 

-2 


105 

10001100110001 

-2 


106 

00111001110000 

•2 


106 

10001100111000 

-2 


107 

00111001100001 

-2 


107 

10001110000011 

-2 


106 

00111000111000 

-2 


108 

10001110000110 

-2 


109 

00111000110001 

•2 


109 

10001110001100 

-2 


110 

00111000011100 

-2 


110 

10001110011000 

-2 

2(C) 

111 

00111000011001 

-2 


111 

10001111000001 

-2 

.112 

00111000001110 

-2 


112 

10001111100000 

•2 


113 

00111000000111 

-2 


113 

10011000000111 

•2 


114 

00110011110000 

-2 


"114 

10011000001110 

•2 


115 

00110011100001 

•2 


115 

10011000011001 

-2 


116 

00110011001100 

-2 


116 

10011000011100 

-2 


117 

00110011000110 

-2 


117 

10011000110001 

-2 


118 

00110011000011 

-2 


118 

10011000111000 

-2 


119 

00110001111000 

-2 


119 

10011001100001 

-2 


120 

00110001110001 

-2 


120 

10011001110000 

-2 


121 

00110001100110 

-2 


121 

10011100000011 

-2 


122 

00110001100011 

-2 


122 

10011100000110 

-2 


123 

00110000111100 

-2 


123 

10011100001100 

-2 


124 

00110000111001 

-2 


124 

10011100011000 

-2 


125 

00110000110011 

-2 


125 

10011100110000 

-2 


126 

00110000011110 

-2 


126 

10011110000001 

-2 


127 

00110000001111 

-2 


127 

10011111000000 

-2 
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Table 5 (CDS £ 0) 



6-bit I 

4xtulat ion codes 

CDS 

data 1 

aeginning with "0" 


126 

00111111100000 

o 


129 

1 AT 

OD111 111000001 

WW 1 I 1 1 1 IWVUVVI 

ft 
w 


ISO 

do n 1 nflfliiooo 

WW 1 1 I 1 1 WW 1 1 www 

A 

w 


151 

001 1 1 1 10001 100 
WW 1 111 IWWWI IWW 

A 

w 


1X9 

ftni 1111 nflnm i ft 

OO 1 1 1 1 i OOOOl 1 u 

A 

w 


103 

nnii i ti Ann An t 1 
llOl 1 1 1 1000001 I 

A 

w 


1 XI. 

nAl1llftftl11 flrAA 
001 1 1 1 U0 1 1 1 OO0 

A 
w 


1 TC 

135 

a ai 1 1 iaahaaai 
Owl 1 1 1 WW 1 1000 1 

A 
0 


130 

ft«1«i 1 A A At 1 1 AA 

WWl 1 1 10001 1 100 

A 
0 


137 

0011 1100011001 

A 

0 


138 

0011 l 10QQ01110 

A 

0 


139 

001 1 1 lOOQOQl 11 

A 

0 


HO 

00111001111000 

A 

0 


HI 

AA4A4AA444AAA4 

001 11001110001 

A 

0 


H2 

A A « • t A A 4 4 AA 4 <A 

001 1 1001 100110 

A 

0 

2(0 

1*3 

AA1 1 1 ftftt 1AAA11 
001 1 1001 10001 1 

A 

w 

1*% 

AA111AAA1111 A A 
001 1 • 000 1 1 1 1 OO 

A 

w 


1 1C 

1*3 

0011 1 AAA* 1 1001 
OO* I 1 WW01 1 lOO I 

A 

w 


1 LA 
1*0 

OO111000110011 
OOl 1 IWWW1 1 WW 1 1 

A 

w 


1*7 

A At 1 1 ft Aft A 1 1 1 1 A 
OOl 1 1 OOOOl 1110 

A 

w 


1 LA 
1 *o 

OO111000O01 111 

WW 111 WWUWW III! 

A 
w 


119 

00110011 111000 

VV t IVW III* IWW 

o 


150 

00110011110001 

WWl |WW It 1 !¥¥¥• 

o 


1S1 

00110011100110 

WWfl 1 W W • f 1 W ■ 1 W 

o 


152 

00110011100011 

0 


153 

00110011001110 

0 


154 

00110011000111 

WW! I W W I • W W W 1 1 • 

o 


155 

00110001111100 

o 


156 

00110001111001 

0 


157 

00110001110011 

V w I t XP X? W 9 w 1 ¥ W * w 

o 


158 

00110001100111 

0 


159 

00110000111110 

0 


160 

00110000011111 

0 


161 

00110011000Q01 

-4 


162 

00110001100001 

•4 


163 

00110000111000 

WW! (WWl • 

-4 


\AL 
1 O* 

0011 000.01 10001 

WWl IWWWW 1 IWWWI 

•4 


103 

001 1000001 1 100 
WW 1 1 WWW WW 1 1 1 WW 

•4 


1 AA 

0011000001 1001 

•4 


lOf 

0001 1 1 10000001 
WWW 1 1 1 1 WW WW WW 1 

•4 


1 AA 
1 OO 

0001 1 100011000 

WWWI 1 IWWWI 1 W WW 

•4 


1 AO 
1 Or 

0001 1 100001100 

WWWI 1 IWWWWI IWW 

-4- 


170 
i r w 

00011100000011 

WWW 1 1 IWWWWWW ■ t 

-4 


171 

00011001100001 

WWWI I WW I IWWWWI 

-4 


i » a 

00011000111000 

WWWI IWWWI • iwww 

-4 


175 

00011000110001 

wwwi iwwwi iwwwi 

-4 


174 

00011000011100 

-4 


175 

00011000011001 

-4 

176 

00011000000111 

-4 


177 

00011111100000 

-2 


178 

00011111000001 

-2 


179 

00011110011000 

•2 


180 

00011110001100 

-2 


181 

00011110000110 

-2 


182 

00011110000011 

-2 


183 

00011100111000 

-2 


184 

00011100110001 

-2 


185 

00011100011100 

•2 


186 

00011100011001 

-2 


187 

00011100001110 

-2 


188 

00011100000111 

-2 


189 

00011001111000 

-2 


190 

00011001110001 

-2 


191 

00011001100110 

-2 


8-bit 
data 


MD&ulation codes 
beginning with »r 


CDS 


2(D) 


128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

136 

139 

140 

141 

142 

143 

144 

145 

146 

147 

146 

149 

150 

151 

152 

153 

154 

155 

156 

157 

156 

159 

160 

161 

162 

163 

164 

165 

166 

167 

166 

169 

170 

.171 

172 

173 

174 

175 

176 

177 

176 

179 

160 

161 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 


11000000011111 

11000000111110 

11000001100111 

11000001110011 

11000001111001 

11000001111100 

11000011000111 

11000011001110 

11000011100011 

11000011100110 

11000011110001 

11000011111000 

11000110000111 

11000110001110 

11000110011001 

11000110011100 

11000111000011 

11000111000110 

11000111001100 

11000111100001 

11000111110000 

11001100000111 

11001100001110 

11001100011001 

11001100011100 

110011001100*01 

11001100111000 

11001110000011 

11001110000110 

11001110001100 

11001110011000 

11001111000001 

11001111100000 

11000000011110 

11000000110011 

11000000111001 

11000000111100 

11000001100011 

11000001100110 

11000001110001 

11000001111000 

11000011000011 

11000011000110 

11000011001100 

11000011100001 

11000011110000 

11000110000011 

11000110000110 

11000110001100 

11000110011000 

11000111000001 

11000111100000 

11001100000011 

110011.00000110 

11001100001100 

11001100011000 

11001100110000 

11001110000001 

11001111000000 

11000000011001 

11000000011100 

11000000110001 

11000000111000 

11000001100001 
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Table 5 (CDS < 0) 


5 


W 


20 


25 


30 


40 


50 


55 


Class 

8-bit 

Modulation codes 

cos 

Class 

8-bit 

Modulation codes 

rnc 

vUO 

data 

beginning with "0 W 

data 

beginning with "1" 


IT* 

0001 1 DA1 1 AAA 1 1 
v v v | ivut 1 U WW I i 

_ A 

•a 


1 74 

4 4 A A ft A A * «* 4 AAAA 

1 1000001 1 1 0000 

•4 


1 0X 

flflflu nnmi 4 4 a a 
www i i UO0 1 1 1 100 

_ A 

•z 


1 OX 

193 

4 4 A A A A • * A A A A A A 

11000011000001 

*4 


1 OL 
1 T% 

AAA? 1 ftAAl <i «AA« 

WWW 1 1000 11 1001 

_ A 

•2 


1 Ol 

19* 

4 4 A A A A ■ A fl A A A A A 

11000011100000 

**4 


IOC 

AAA! 1 AAA* • AMI « 

0001 10001 100 1 1 

_A) 

-2 


4 AC 

195 

1 1000110000001 

-4 


1 OA 

0001 1 00001 1 110 

_ A) 

-2 

2(D) 

4 OA 

196 

4 4AAA4 4 a A A A A A A 

1.10001 1 1000000 



107 
1 Tf 

UWU I 1000001111 


197 

4 4 AA4 4 AAAAAAA4 

nooiiggooooffl 



190 

0001 1 11111 0000 

A 

0 


4 AO 

198 

4 4 1AAAAAAA* * • * 

1 1 100000001 111 

w 


199 

AAA* 1 111 4 AAA A« 

00011 11 1 100001 

0 


4 AA 

199 

44 4 AAAAAAt • « * A 

11100000011110 



AAA 

200 

OO01 1 1 1 1001100 

A 

0 


AAA 

ZOO 

4 4 4 AAAAA4 4 A A 4 4 

1110000011001 1 


3(C) 

20 1 

0001 1 111 0001 10 

0 


** A 4 

201 

4 4 4 A A A A A 4 • • AA* 

1110000011 1001 


202 

AAA1111 4 A AAA 4 4 

00011 11 100001 1* 

0 


202 

11 100000111100 

o 


203 

00011110011 100 

0 


203 

11100001100011 

0 


AA / 

20V 

a aai 1 1 1 aai • a«< 
0001 111001 1001 

0 


A A # 

20*/ 

4 4 1 AAAA1 4AA4 4 A 

I I 100001 lOOl 10 

0 


205 

AAA< 1 11AAA11 1A 

0001 1110001110 

A 

0 


zq? 

44 4AAAA4 4 4 AAA4 
lllOOOOlllOOOl 

0 


aOO 

AAA1111AAAA111 
VVW1 I 1 lUWUWl II 

A 

w 


2AA 
AWO 

111AAAA111 1AAA 
1 1 IWUWWl I ] IWvO 

A 

0 


207 
AW f 

O00111001111 An 
VWVI 1 IWWll 1 I wu 

A 

w 


207 
AW t 

11100011000011 
1 1 IVVVI 1 UUU V 1 1 

A 

0 


2AA 

0001 1 1 001 1 1 AA1 
VVVI 1 IVVl 1 1 WW 1 

A 

w 


20*. 

1 1 10001 10001 10 
1 1 IVUVI 1 UUU 1 IW 

A 

u 


2flO 
AWY 

00011100110011 

VVVI 1 IWIIWWl 1 

A 

w 


209 

1 1 10001 1001 100 
III V VV 1 IVV 1 IWW 

A 

w 


21 A 

0001 110001 1110 

VWVI 1 IVVVI 1 1 IV 

A 
V 


210 

AW 

11100011100001 

III VV V 1 1 IVVVVI 

A 

w 


211 

All 

0001 1 1 00001 1 1 1 

VWV 1 1 1 VVVV 1111 

A 
V 


211 
* * i 

1 1100011110000 

1 1 IVVVI 1 1 IWWWW 

n 
w 


212 

41* 

0001100111 1100 

VVVI IVVl 1 1 IIVV 

A 
V 


212 
* • * 

11 1001 1 000001 1 

1 1 IVVl IVWVVVI 1 

A 
V 


215 

00011001 111001 

VVVI IVVl 1 1 IVVl 

A 
V 


21S 

1 11001 100001 10 

1 1 IVVl IVVVVI IV 

A 
V 


214 
a • ▼ 

00011001 11001 1 

WWI IVVl 1 IVVl t 



214 

111001 10001 100 

• 1 IVV | IVVV 1 IW 

A 
V 


21 5 
A 1 ? 

00011001100111 

VVVI IVVl IVVl 1 1 

A 
V 

a lt\\ 

3(D) 

215 

1 1 1001 10011 000 

1 1 f VV 1 IVV 1 IVVV 

A 
V 


21 A 
* 1 O 

0001 10001 1 1110 

VVVI IVVVI 1 1 | IV 

A 
V 

216 

11 1001 1 1000001 

• 1 IVVl 1 IVVVVVI 

A 
V 


H r 

AAA1 1 AAAA1 1111 
VWW1 lUWUWl 1 11 1 

A 

w 


217 
All 

111 001 11 1000 A A 
1 1 IWVI 1 1 IWWWVW 

A 

0 


Zlo 

AaAai « 1AAAAA1 4 

00001 1 1000001 1 

•A- 


21 A 

111 00000001 1 1 A 
1 1 1 WWW V WWW 1 1 1 W 

"A. 


Z19 

AAAA11AAAAA444 

00001 10000011 J 

_ i 
"4> 


210 
Al Y 

111 AAAAAA1 1 ftfll 
III WUWUOVl 1 001 

*"A 


MMA 

220 

AAAA11 4 4 4 4 A A A A 

00001 11111 0000 

•2 


44A 

zzo 

111 AAAAAA1 1 1 AA 

11100000011 100 

"Z 



00001 111100001 
VVVV1 1 II iWWWWl 

* 


221 

AA 1 

111000001 1 0001 

1 1 IVVVVVI IVVVI 

•2 

A 


222 

AAA 

00001 11 1001 100 

VVVV 1 1 1 IVVl ivv 

•2 

A 


222 

1 1 1000001 1 1000 

1 ■ IVVVVVI 1 IVVV 

•2 

A 


29T 
A4J 

00001 1 1 10001 10 

VVVV till UUU 1 1 w 

-2 
A 


223 

11100001100001 

IJ IVVVVI IVVVVI 

•2 
A 


224 

00001 11 100001 1 

WW! 1 1 IVVVVI 1 

A 


224 

11100001110000 

• 1 IvWV I 1 IVVW 

A 


225 

000011 10011 100 

WWW! 1 IWff I IWW 

-2 


225 

11100011000001 

-2 

4(C) 

226 

00001110011001 

-2 


226 

11100011100000 

-2 


227 

00001110001110 

-2 


227 

11100110000001 

-2 


228 

00001110000111 

•»2. 


228 

11100111000000 

-2 


229 

00001100111100 

-2 


229 

11100000001100 

-4 


230 

00001100111001 

-2 


230 

11100000011000 

-4 


231 

00001100110011 

-2 


231 

11100000110000 

-4 


232 

00001100011110 

-2 


232 

11100001100000 

-4 


233 

00001100001111 

•2 


233 

11100011000000 

•4 


234 

ooooliifmooo 

0 


234 

11110000000111 

0 


235 

00001111110001 

0 


235 

11110000001110 

0 


236 

00001111100110 

0 


236 

11110000011001 

0 


237 

0000111 1 100011 

0 


237 

11110000011100 

0 


236 

00001111001110 

0 


238 

11110000110001 

0 


239 

00001111000111 

0 


239 

11110000111000 

0 


240 

00001110011110 

0; 


240 

11110001100001 

0 


241 

00001110001111 

0 


241 

11110001110000 

0 


242 

00001100111110 

0 

4(D) 

242 

11110011000001 

0 


243 

00001100011111 

0 

243 

11110011100000 

0 


244 

00000111111000 

-2 


244 

11110000000110 

-2 


245 

00000111110001 

-2 


245 

11110000001100 

-2 


246 

00000111100110 

-2 


246 

11110000011000 

-2 


247 

00000111100011 

-2 


247 

11110000110000 

-2 


246 

00000111000111 

-2 


248 

11110001100000 

-2 


249 

00000110001111 

-2 


249 

11110011000000 

-2 

5(0 

250 

00000111111100 

0 


250 

11111000000011 

0 

251 

00000111111001 

0 


2S1 

11111000000110 

0 


252 

00000111110011 

0 

5(D) 

252 

11111000001100 

0 


253 

00000111100111 

0 

253 

11111000011000 

0 


254 

00000111001111 

0 


254 

11111000110000 

0 


255 

00000110011111 

0 


255 

11111001100000 

0 
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TABLE 12 


8-bit 
data 

Modulation codes 

CDS 

248 

11111000110001 

2 

249 

11111000111000 

2 

250 

11111001100001 

2 

251 

11111001110000 

2 
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TABLE 13 


5 


8-bit 
data 

Modulation codes 

CDS 

248 

00000111001110 

-2 

249 

00000111000111 

-2 

250 

00000110011110 

-2 

251 

00000110001111 

-2 


75 


20 


25 


30 


35 


40 


45 


50 


50 
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TO 


5. A digital modulation method for converting 8-bit digital data into 14-bit digital modulation codes, said 
digital modulation method comprising: 

step 1 for selecting up to four 14-bit digital modulation codes for each 8-bit digital data, said 14-bit 
digital modulation code is selected by the procedures of 

(a) selecting among the 2 U 14-bit digital codes, a digital code the numbers of consecutive identical 
bits in which are 6 or less in the first 7 bits. 2 - 7 from the second bit to 13th bit. and 5 or less in the last 6 
bits, and repeating this selecting procedure, 

(b) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first bit 
of which is "0", and the CDS of which has the absolute value equal to or less than 6. and repeating this 
selecting procedure, 

(c) selecting among the 14-bit digital codes selected at the procedure (a), a digital code the first bit 
of which is "1 n , and the CDS of which has the absolute value equal to or less than 4, and repeating this 
selecting procedure, 

7S (d) selecting among the 14-bit digital codes selected at the procedure (b). a digital code the value 

of CDS of which is 0, and pairing the selected 14-bit digital code with the reversal code thereof to make the 
2 digital codes one group, and repeating this selecting procedure, 

(e) selecting among the 14-bit digital codes selected at the procedure (b), a digital code the value 
of CDS of which is +2, +4 or +6, selecting among the 14-bit digital codes selected at the procedure (c). a 

20 digital code the value of CDS of which is +2 or +4. and combining the two selected 14-bit digital codes 
with the reversal codes thereof to make the 4 digital codes one group, and repeating this selecting 
procedure, and 

(f) selecting 256 groups among the groups formed in the above procedures as the 14-bit digital 
modulation codes; 

25 step 2 for selecting one group of 14-bit digital modulation codes among the 256 groups of the 14-bit 

digital modulation codes, said selected group corresponding to inputted 8-bit digital data; 

step 3 for further selecting one or more 14-bit digital modulation codes in the selected group at step 
2. each of the 14-bit digital modulation codes satisfying the requirement that the number of consecutive 
identical bits at the joint portion of the preceding 14-bit digital modulation code already selected and the 14- 
30 bit digital modulation code to be selected is 2 - 7; and 

step 4 for further selecting one 14-bit digital modulation code among the selected modulation codes 
at step 3 so that said one 14-bit digital modulation code satisfies the requirement that the absolute value of 
bit DSV for each bit in the modulation code is equal to or less than 8. 

6. A digital modulation method as claimed in claim 5, wherein said step 3 comprises the procedures of: 
35 selecting any one of the digital modulation codes the first bits of which are "01 ", "001". "0001", "00001 
"000001". and ."0000001" when the preceding digital modulation code that has already been selected 
terminates with "10"; 

selecting any one of the digital modulation codes the first bits of which are "10", "110". "1110". "11110 . 
"111110". and "1111110" when the preceding digital modulation code that has already been selected 
40 terminates with "01"; 

selecting any one of the digital modulation codes the first bits of which are "110". "1110 , 11110 . 
"111110", "1111110". "01", "001", "0001", "00001", and "000001" when the preceding digital modulation 
code that has already been selected terminates with "100"; 

selecting any one of the digital modulation codes the first bits of which are "001°. "0001", "00001", 
45 "000001", "0000001", "10", "110". "1110". "11110", and "111110" when the preceding digital modulation 
code that has already been selected terminates with "011"; 

selecting any one of the digital modulation codes the first bits of which are "110", "1110". "11110". 
"111110", "1111110", "01", "001", "0001", and "00001" when the preceding digital modulation code that 
has already been selected terminates with "1000"; 
so selecting any one of the digital modulation codes the first bits of which are "001". "0001". "00001 . 
"000001", "0000001", "10 n , "110", n 1110", and "11110" when the preceding digital modulation code that 
has already been selected terminates with "01 11"; 

selecting any one of the digital modulation codes the first bits of which are "110". "1110", "11110 . 
"111110". "1111110", "01", "001", and "0001" when the preceding digital modulation code that has 
55 already been selected terminates with "10000"; „~ AA «« 
selecting any one of the digital modulation codes the first bits of which are "001". "0001 . 00001 , 
"000001", "0000001°, "10". "HO", and "1110" when the preceding digital modulation code that has 
already been selected terminates with "01111"; 
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selecting any one of the digital modulation codes the first bits of which are "110°, "1110". "11110", 
"111110°. "1111110", "01 and "001° when the preceding digital modulation code that has already been 
selected terminates with "100000°; and 

selecting any one of the digital modulation codes the first bits of which are "001 ". "0001", "00001°, 
s "000001", "0000001", "10"; and "110" when the preceding digital modulation code that has already been 
selected terminates with "011111". 

7. A digital modulation method as claimed in claim 5, wherein said step 4 comprises the procedures of: 
selecting any one of the digital modulation codes the CDS of which are 0, -2, -4, and -6 when the DSV at 
the end of the preceding 14-bit digital modulation code that has already, been selected is +4 or +2; 
w selecting any one of the digital modulation codes the CDS of which are +4, +2, 0, -2, and -4 when the 
DSV at the end of the preceding 14-bit digital modulation code that has already been selected is 0; and 
selecting any one of the digital modulation codes the CDS of which are +6, +4, +2, and 0 when the DSV 
at the end of the preceding 1 4-bit digital modulation code that has already been selected is 
-2 or -4; 

75 8. A digital modulation method as claimed in claim 5, wherein said digital modulation codes are the 
codes described in the following Tables 17 and 18. 
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Table 17 (CDS > 0) 



8-bit 

Modulation codes 


8-bit 

Modulation codes 


Class 

data 

beginning 
with "0" 

pnc H 

LUd l| 

m3A33 

data 

beginning 
with "1" 

CDS 








0 

OlilttlOOOOOOl 

v 

* 

0 

10000001111110 

0 


1 

01111100110000 



1 

10000011001111 

0 


2 

01111100011000 



2 

10000011100111 

0 


3 

01 UU 00001 100 

0 


3 

10000011110011 

0 


4 

01111100000110 

0 


4 

10000011111001 

0 


s 

0X111100000011 

0 


6 

10000011111100 

0 


6 

01111001110000 

0 


6 

10000110001111 

0 


7 

01111001100001 

0 


7 

10000110011110 

0 


9 

01111000111000 

0 1 


6 

10000111000111 

0 


9 

01 11 10001 10001 

0 


9 

10000111001110 

0 


1 A 

01111000011100 

w * * * m w WW W m • * WW 

0 


10 

10000111100011 

* WWW W * * * * www * * 

0 


t « 
ft ft 

01111000011001 

W * * * * WWW W m * WW A 

. 0 


h 

10000111100110 

A 


1 * 

01111000001110 

0 


14 

ft m 

10000111110001 

* ww w w * * * * * www* 



ft <* 

OUUOOOOOOUl 

Vti *4 V W WV4 * • 

0 


13 

10000111111000 

A WWW 44 4 ft 4 4WWW 

A 
V 


1 A 
4 ^ 

01110011110000 

0 


14 

10001100001111 

* Www* * WWW W * * * * 



15 

01110011100001 

W* * * WW* * •WWW W V 

0 


15 

10001100011110 

* www * * www * * * * w 

0 


IS 

4 9 

01110011001100 

0 


16 

10001100110011 

0 


17 
* • 

01110011000110 

0 


17 

10001100111001 



* • 

01110011000011 

0 


It 

.10001100111100 



19 

01110001111000 

0 


19 

10001110000111 

Q 


20 

01110001110001 

0 


20 

10001110001110 



21 

01110001100110 

0 


21 

10001110011001 

0 


22 

01110001100011 

0 


22* 

10001110011100 

0 


23 

01110000111100 

0 


23 

10001111000011 

0 

1(A) 

24 

01110000111001 


1 (5) 

24 

loooiurooouo 

0 

25 

01110000110011 

ft 

26 

10001111001100 

0 

26 

01110000011110 

JJ 

26 

10001111100001 

0 


27 

01110000001111 

JJ 


27 

10001111110000 

0 


22 

01100111110000 



28 

10011000001111 

0 


29 

01100111100001 

JJ 


29 

10011000011110 

0 


30 

01100111001100 

JJ 


30 

10011000110011 

0 


31 

01140111000110 

" 


31 

10011000111001 

0 


32 

011001110000U 



32 

10011000111100 

0 


33 

01100110011100 

ft 


33 

10011001100011. 

. 0 


34 

01100110011001 

0 


34 

10011001100110 

0 


35 

01100110001110 

0 


36 

10011001110001 

0 


36 

01100116000111 

0 


36 

10011001111000 

0 


37 
38 

01100011111000 

0 


37 

10011100000111 

0 


01100011110001 

0 


36 

10011100001110 

0 


30 

W 9 

01100011100110 

0 


39 

10011100011001 

0 


40 

01100011100011 

w* * www* * * www* • 

0 


40 

10011100011100 

0 


A 1 

01100011001110 

w * * W W W * * W W m * • w 

0 


41 

10011100110001 

0 


A* 
4* 

01100011000111 

V* * W WW* * w w w * ** 



42 

10011100111000 

* WW * * * WW * * * W WW 

0 



01100001111100 

W * * WW WW ***** WW 

0 


43 

10011110000011 

* WW* * * * WW w w w * * 

0 


44 

01100001111001 

0 


44 

10011110000110 

0 


46 

01100001110011 

0 


48 

10011110001100 

0 


46 

01100001100111 

0 


46 

10011110011000 

0 


47 

01100000111110 



47 

10011111000001 

0 


48 

01100000011111 

I 


46 

10011111100000 

0 


49 

01111111000001 



49 

10000011111110 

2 


SO 

01111110011000 



60 

10000110011111 

J2* 


51 

01111110001100 



51 

100001 110011 11 

2 


52 

01111110000110 



52 

10000111100111 

2 


S3 

01111110000011 



53 

10000111110011 

* 


54 

01111100111000 



54 

10000111111001 

2 


SS 

0U11100U0001 



55 

10000111111100 

2 


56 

01111100011100 



86 

lOOOUOOOUUl 

2 


57 

01111100011001 



57 

10001100111110 

2 


58 

01111100001110 



56 

10001110001111 

2 


59 

01111100000111 



59 

10001110011110 

2 


60 

on noon 11000 



60 

10001111000111 

2 


61 

01 1U00U 10001 

2 


61 

. lOOOUUOOUlO 

2 


62 

01111001100110 

2 


62 

loooimiooou 

2 


63 

01111001100011 

2 


63 

10001111100110 

2 


64 

01111000111100 

2 


64 

10001111110001 

2 


65 

01111000111001 

2 


65 

ioooiimuooo 

2 


66 

OtlllOOOUOOll 

2 


66 

1001 looooi nu 

2 
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Table 17 (CDS > 0) 


8-bit 



s data 

Ann ing 

E^4*>k NAM 

cos 



6T 

pniioooouuo- 

2 

68 

01111000001111 

2 

69 

oiuoouiiiooo 

2 

70 

oiiioouuoooi 

2 

71 

01110011100110 

2 

72 

01110011100011 

2 

73 

01110011001110 

2 

74 

01110011000111 

2 

7$ 

01110001111100 

2 

76 

O1110001111001 

2 

77 

A| 1 t AAA 91 m % A m. m a 

91110001110011 

2 


At 1 1 AAAt 1 MAI t t 
VlllVVVllOOlll 


70 

9 V 

Al 1 1 OOAA1 1 1 1 l A 
V* 4 4VVVV111HV 

2 

60 

01 1 1 AAAAA1 1 f 1 t 
v* 4 4VVwVVlllll 

* 

fl 

Al 1AA1 lilt 1 AAA 
" • 4VW4 4*44 iVUV 

2 

• « 

At 1 Ant i t i t aaa* 

OilwOlllUOOOl 

2 

63 

Al 1 AAt til AAt t A 

viivvlil 100110 

2 

ft. 

Al 1 AAt 1 1 1 AAAt t 

UllUvl 11 109011 

2 

AS 

Al 1 AA1 1 1 A At 1 1 A 
UllUVlllOwlllO 

2 

Alt 

At t AAt 1 t AAA* « • 

01 1001 11000X11 

2 

• 7 

At t AAt t AA*. • « « a 

91100110011110 

2 

JIA 
O* 

At t AAt t AAAt *. * « 

VllVWllOOOllll 

2 

AO 

At t AAA! 11 it t aa 

vllOOOilllllOO 

2 

a a 
90 

At t AAAt • « t « Am* 

O11O0O11111001 

2 

a t 

At t AAAt ■ • • aa* * 

01100011110011 

2 

92 

Al • AAA A * • aai a a 

01100011100111 

2 

93 

A 4 * A A A 4j •> AAa a * m 

01100011001111 

2 

94 

01100001111110 

2 

96 

01111111001100 

4 

96 

01111111000110 

4 

97 

01111111000011 

4 

98 

qimiiooiiioo 

4 

99 

0.1111110011001 

4 

100 

At | 1 1 | • AA A #> ■ A 

01111110001110 

4 

t A 1 

101 

01111110000111 

4 

1 A9 
IV* 

At t 1 t t AA1 t t 1 A A 

01111100111100 

4 

4 VJ 

At 1111 AAt 1 t A A 1 

vl 11 110011 1001 

4 

1 A A 

At t t 1 t AAt • AA* • 

01111100110011 

4 

1 V3 

At t t 1 t AAAt t * * A 

vllillOOOllllO 


1 06 

All 1 1 1 A Aft At 1 1 1 
VI 4 4 4IUVWV1111 


107 

011110A1 11 1 1 AA 
*»* * * * VW4 1 4 44 VV 


108 

0111 10011 1 10Q1 


109 

01111001110011 

w • • • * w V» A # VVI 4 


110 

01111001100111 


111 

01111000111110 


112 

01111000011111 

w • • • • www w*j • •> • • 

- 

113 

oiiiooiiiiiioo 


114 

01110011111001 


IIS 

01110011110011 


116 

01110011100111 


117 

01110011001111 

4 

116 

01110001111UO 


119 

OllOOlUUllOO 


120 

01100111111001 


121 

01100111110011 


122 

01100111100111 


123 

OUOOIUOOUU 


124 

01100110011111 


125 

01100011111110 


126 

oiuuiioooiir 


127 

OllllllOOOUll 


m 

01111100011111 


129 

ooiiiimooo6o~ 


130 

00111111000001 


131 

oon ni oouooo 


132 

ooiiinooonoo 


133 

oomuooooiio 



Class 


KA) 


2(A) 


T 


KB) 


2(B) 


e-bit 

data 


67 

68 

69 

70 

71 

72 

73 

74 

76 

76 

77 

78 

79 

80 

61 

62 

63 

•4 

II 

66 


87 
66 

69 

90 
91 
92 
93 
94 
98 
96 
97 
98 
99 
100 
101 
102 
103 
104 
106 
108 
107 
106 
109 
110 
111 
112 
113 
114 
118 
116 
117 
116 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 


Modulation codes 
beginning 
with "1» 


10011000111110 
10011001100111 
10011001110011 
10011001111001 
10011001111100 
10011100001111 
10011100011110 
10011100110011 
10011100111001 
10011100111100 
10011110000111 
10011110001110 
10011110011001 
10011110011100 
10011111000011 
10011111000110 
10011111001100 
10011111100001 
10011111110000 

ifSSKlffiffll 

11000110011111 

11000111001111 

11000111100111 

11000111110011 

11000111111001 

11000111111100 

11001100011 111 

11001100111110 

11001110001111 

11001110011110 

11001111000111 

11001111001110 

11001111100011 

11000001111110 

11000011001111 

11000011100111 

11000.11U0011 

11000011111001 

11000011111100 

11000110001111 

11600110011110 

11000111000111 

11000111001110 

11000111100011 

11000111100110 

11000111110001 

11000111111000 

11001100001111 

11001100011110 

11001100110011 

11001100111001 

11001100111100 

11001110000111 

11001UOOOU10 

11001110011001 

11001110011100 

11001111000011 

11001111000110 

UOOIUIOOUOO 

U00111U00001 

11001111110000 

11000000011111 

11000000111110 

tiooooonooui 

llOOOOOliiOOli 
11000001111001 
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Table 17 (CDS > 0) 


10 


15 


20 


40 


45 


SO 


55 



8-bit 

Modulation 



8-bit 1 

Modulation codes 


Class 

d&t A 

Kan 4 nn1 n n 


Class 


Ultu X 




ui^v nAn 
Wlui U 






134 

OOlUUOOOOOll 

0 

* 

134 

11000001111100 

0 


133 

00111100111000 

0 


136 

11000011000111 

0 


130 

OOUUOOUOOOl 

0 


136 

IIOOOOIIOOIVIO 

0 


137 

opi n loooi noo 

0 


137 

11000011100011 

0 


136 

00111100011001 

0 


136 

11000011100110 

0 


139 

0011110000111* 

o 


139 

UOOOOlUJOOOl 

0 


140 

ooiinoooooiii 

0 


140 

11 00001 1111000 

0 


141 

00111001111000 

0 


141 

11000110000111 

0 


142 

00111001110001 



142 

11000110001110 



143 

00111001100110 



143 

11000110011001 



144 

00111001100011 



144 

11000110011100 

I 


149 

OOU1000UUOO 

i 


148 

11000111000011 



146 

00111000111001 


2(B) 

146 

11000111000110 



147 

OO111000110011 

0 

147 

11000111001100 

0 


146 

00111000011110 

0 


. 146 

11000111100001 

0 


149 

00111000001111 

0 


149 

11000111110000 

o 


ISO 

00110011111000 

0 


110 • 

11001100000111 

o 


181 

00110011110001 

0 


161 

11001100001110 

0 


162 

00110011100110 

0 


162 

11001100011001 

0 


113 

00110011100011 

0 


163 

' 11001100011100 

0 


164 

00110011001110 

0 


184 

11001100110001 

o 


168 

00110011000111 

0 


166 

11001100111000 

o 


186 

00110001111100 

0 


166 

11001110000011 



187 

00110001111001 

0 


167 

11001110000110 

o 


181 

OOUOOOlUOOll 

0 


186 

11001110001100 

o 

A Ik \ 

2(A) 

169 

00110001100111 

0 


189 

11001110011000 

0 

160 
161 
162 
163 
164 

00110000111110 
0O11O00001U11 
OOlllllllOOOOl' 
00111111001100 
00111111000110 

0 
0 
2 
2 
2 


160 
161 
162 
163 

»4 

11001111000001 
11001111100000 
11001111100110 
11001111110001 
11001111111000 

0 
4 


168 

00111111000011 

2 


166 

11100001111110 



166 

00111110011100 

2 


166 

11100011001111 

4 * 


167 

00111110011001 

2 


167 

11100011100111 

4 


166 

00111110001110 

2 


166 

11100011110011 

4 


169 

00111110000111 

2 


169 

11100011111001 



170 

00111100111100 

2 


170 

11100011111100 

4 


171 

00111100111001 

2 


171 

11100110001111 

4 


172 

00111100110011 

2 


172 

11100110011110 

4 


173 

00111100011110 

* 


173 

11100111000111 



174 

00111100001111 

* 


174 

IIIAAI1IAA1 tl A 

11190111 vQlllQ 



176 

00111001111100 

• 


170 

I l.l AAI 111 AAAt 1 
lllVUllllvvvi 1 



176 

j|j>l • • AAI III AAI 

O0111001111O01 



170 

111 AAI lit AAI 1 A 
lllVVllHWVllV 



177 

AAI 1 1 AAI 1 1 AAI 1 

vVlllWVI 1 IV VI A 



IT? 
kit 

1 1 1AA1 1 lllOOOl 

1 1 tVVt A A 44WVV* 



171 

AAI 1 1 AAf 1 AAI 1 1 

i 


4ft 

11 1O011 11 11000 

1 1 4 WW* liiiiVW 



i <fa 
170 

AA1 1 1 AAflT1 1 1 1 1 A 
wwll IQVvl 1 11 IV 

i 


190 

111 AOOOOOl 1111 
4 1 A VVVVVW A 4 4 4 A 



1 Ow 

AAI 1 1000611111 



160 

111OOO0011111O 

4 A 4 WWWWW 



i m 

AAI 1 AAI 1 1 lllOO 

VW41UW1 1 til A WW 


3(6) 

161 

111OOOO11O0111 

AAA HVVVi A ww» • * 

2 


162 

001100U1U001 

a 

112 

lllOOOOlUOOtl 

* 


183 

AAI 1 AAI til AAI 1 



113 

111 AAAA1 til AAI 
1 1 A VVVwl 1 1 1 Vw 1 



184 

OOllOOlUOOlll 



184 

11100001111100 



IIS 
186' 

00110011001111 



166 

11100011000111 



00110001111110 



166 

11100011001110 



187 

00111111100110 



1*7 

moooiiioooir 



166 

001.11111100011 



166 

UlOOOltlOOllO 



189 

ooimuoouio 



169 

11100011110001 



190 

OOUUUOOOUl 



190 

11100011 111000 



191 

00111110011110 



191 

11100110000111 



192 

OOlllUOOOllll 



192 

11100110001110 



193 

OOIUIOOIUUO 



193 

11100110011001 



194 

00111100011111 



194 

11100110011100 



195 

00111001111110 



198 

11100111000011 



196 

00110011111110 



196 

11100111000110 



197 

00111111100111 



197 

lilOOtllOOUOO 



198 

00111111001111 



191 

UIOOIUIOOOOI 



199 

OOlllllOOlllll 



199 

HlOOlllllOOOO 
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Table 17 (CDS > 0) 


5 


70 


25 


30 


35 


40 


8-bit 

Modulation crrjlgs 



8-bit 

^fodulation codes 


Class 

data 

u4*»K nrtn 



d*f>a 

t*4*>H «1tt 

COS 









200 

OOOlllUUOOOO 

0 


' 200 

11100000001111 

6 


201 

00011111100001 

0 


201 

11100000011110 

0 


202 

00011111001100 

0 


202 

11100000110011 

0 


209 

00011111000110 

0 


• A* 

• * • A A A A A * * * AA* 

11100000111001 

0 


204 

00011111000011 

0 


• Ai 

*04 

* * * AAAAA* * * * AA 

11100000111100 

0 


20$ 

00011110011100 

0 


■ AC 

ZOa 

11100001100011 

0 


206 

00011110011001 

0 


ZOO 

11100001100110 

0 


207 

00011110001110 

0 


9A9 
• 07 

11100001110001 

0 


208 

00011110000111 

0 


4AS 

• * • A AAA* * • * AAA 

11100001111000 

0 


209 

AAA* f * AA* * • • AA 

00011100111100 

0 

3(8) 

4 AO 

* * * AAA! « AAAA1 t 

1110001100001 1 

A 
V 


210 

AAA* * * AA* * • AA* 

00011100111001 

0 

it o 

*4V 

• 11 AAA1 * AAA1 % A 

111000110001 1 w 

A 


211 

AAA! 1 « AAI « AA! 1 

A 

. V 


411 
• 44 

111 A AAI 1 AAI 1 AA 
1 1 1O0O11OO11OU 

A 

O 


212 

AAA1 1 1 AAAt 1 1 1 A 
VwUl* 10004 4 4 41) 

A 

o 


212 

111 A A At 1 1 AAAA1 
lllOQOUlOOOOl 

A 

u 


213 

AAA1 f • A A A A* 111 

OOOli 4 0000111 4 

A 

V 


213 

1*1 1 AA At lit AAAA 
111O0O1 4 4 lOOOO 

A 
O 


214 

AAAt 1 AAI fill AA 
OOOllOOl 411100 

A 

V 


*2|4 

111 AAI 1 A A AAA 1 1 
4 4 4 Vv4 4wVwwV4 1 

A 

w 


21$ 

A AAI 1 AAI 111 AAI 
00011001411001 

A 
V 


215 

lllAOl 10000110 
4 4 4 W44 WW4 4 V 

Q 

3(A) 

216 

00011001110011 

mWWm m m WWm m 

o 


216 

11100110001100 

o 

217 

0001 1 AAI 1 AAI 1 1 
VVViiVViiVVlti 

o 

V 


217 

11100110011000 

ttlV^44VVI * WWW 

o 


211 

0001 1 0001 11110 

o 

w 


216 

in oon i loooooi 

4 4 tVW4*lV WW WW • 

o 


219 

0001 1 00001 1 111 

VVVl tVVVVllllt 

Q 


219 

11100111100000 

o 


220 

60011111110001 

2 


»6 

1 1 1 10000001 111 

•***wwwwww*** • 

2 


221 

00011111100110 

2 


221 

11110000011110 

2 


222 

00011111100011 

2 


222 

11110000110011 

2 


223 

00011111001110 

W WW m m m m *» w w • * ■» w 

•2 


223 

11110000111001 

2 


224 

00011111000111 

2 


224 

11110000111100 

2 


226 

00011110011110 

WWW* A * * WW* ** * W 

2 


226 

11110001100011 

2 


226 

00011110001111 

VVVii 4 * WW* 4 * * 

2 


226 

11110001100110 

2 


227 

00011100111110 

2 


227 

11110001110001 

2 


226 

0001 11 0001 1111 

www* * * www* * * * * 

2 


225 

11110001111000 

2 


229 

00011001111110 

www* IWV4I 4 44 * W 

2 


229 

11110011000011 

2 


330 

00011111110011 

www* ***** *ww** 

4 

4(B) 

230 

11110011000110 

2 


231 

00011111100111 

WWW* ** * * * WW* * * 

4 

231 

11110011001100 

2 


232 

00011111001111 

VVVl 444 1 W44 44 

A 


232 

11110011100001 

* * * * WW*** WW WW* 

2 


233 

00011110011111 

4 


233 

llllOOllllOOOO 

4 4 4 * WW 44*4WWWW 

2 " 


2*4 

OOOOll 141 uvuv 

w . 


234 

11110000000111 

4 4 44 WVVVVV4 4 4 

o 


238 

OOAAl 1111 1O0O1 
VvVV 14 414 4 www4 

o 

V 


236 

1111 0000001 1 10 

4 4 4 4 wwwwVy * 4 4 W 

o 


236 

AAAA1 1111 AA1 1 A 
U www 14 4 41OO410 

A 

w 


236 

111 1000001*1001 

4 4 4 4 VVVVV4 4V V4 

o 


237 

A A A A 1 tilt AAA* * 

00001111100011 

A 

0 


537 

*w • 

1111 AAAAA1 1 1 AA 
4 1 4 10O00O1 1 1 ww 

A 
V 


236 

00001111001110 

0 


238 

11110000110001 

0 


239 

00001111000111 

0 


239 

11110000111000 

0 

4(A) 

240 

00001110011110 

0 


2.40 

11110001100001 

0 

241 

00001110001111 

0 . 


241 

11110001110000 

0 


242 

00001100111110 

0 


'242 

11110011000001 

0 


243 

00001100011111 

0 


243 

in iooi nooooo 

0 


244 

00001111111001 

•2 


IM 

11111000000111 

2 


246 

00001111110011 

2 


245 

11111000011100 

2 


246 

0000111U00111 

2 


246 

11111000110001 

2 


247 

00001111001111 

2 


247 

11111000111000 

2 


246 

00001110011111 

2 


248 

11111001110000 

2 


144 

wOOwOiilliilw* 

•nj- 

5(B) 

249 

11111000000011 

0 


250 

00000111111001 

0 


250 

11111000000110 

0 

5(A) 

251. 

00000111110011 

0 


251 

11111000001100 

0 

252 

OO0O01111O01U 

0 


252 

11111000011000 

0 


263 

00000111001111 

0 


283 

11111000110000 

0 



9999911991HU 

0 


• 284 

11111991100999 

0 

6(A) 

255 

00000011111110 

0 

1(B) 

MS 

11111100000001 

0 


50 


56 
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Table 18 (CDS < 0) 



8 -bit 

Modulation codes 

B 

8-bit 

Modulation codes 


Class 

data 

beginning 

COS 

Class 

data 

beginning 
with "l" 

CDS 



with m 0 n 






0 

01111110000001 

A 


0. 

10000001111110 

0 


1 

01111100110000 

A 
V 


1 

10000011001111 

0 


2 

01111100011000 

A 

w 


2 

10000011100111 

0 


3 

01111100001100 

A 
w 


3 

10000011110011 

0 


4 

01111100000110 

o 


4 

10000011111001 

0 


5 

01111100000011 

o 


5 

10000011111100 

0 


6 

01111001110000 

o 


6 

10000110001111 

0 


7 

01111001100001 

o 


7 

* HAAA A *A\«1 A Al am 4*. 

1000011001 1110 

0 


8 

A A 4 A a M A A d A A A A At 

0111 1000111000 

o 


6 

4 MAAAI 4 • All A< 4 4 

1000011100011 1 

0 


9 

01111000110001 

o 


9 

4MMM1AA4AAJ** • * A 

100001*11001 110 

0 . 


10 

01111000011100 

o 


10 

4^A AAA* A A 4 A A A A 4 

10000111100011 

0 


1 1 

01111000011001 

o 


11 

4AAAA4 4 4 4 A A 4 4 A 

10000111100110 

0 


12 

A« 4 4 4 A A AAA* * « A 

01111000001110 

o 


12 

A AAA A 4 4 4 4 4AAA4 

10000*111110001 

0 


13 

01111000000111 

o 


13 

10000111111000 

0 


14 

JA Al A « Aft Ah. A • ■ « A A** 

01110011110000 

o 


14 

«1 AAA! i AAAA A Al Al Al 

10001100001 111 

0 


15 

omoomooobi 

o 


IS 

10001100011110 

0 


16 

01110011001100 



16 

A) AA Jt\ Am A A Aa. Aft A A A A A A 

10001100110011 

0 


17 

01110011000110 

A 
V 


17 

10001100111001 

0 


16 

01110011000011 

A 
V 


16 

10001100111100 

0 


19 

01110001111000 

A 

u 


19 

10001110000111 

0 


20 

01110001110001 

A 

u 


20 

10001110001110 

0 


21 

01110001100110 

A 

0 


21 

10001110011001 

0 


22 

01110001100011 

A 

V • 


22 

10001110011100 

0 


23 

01110000111100 

0 


23 

10001111000011 

0 


24 

01110000111001 

0 


'24- 

10001111000110 

0 


25 

01110000110011 

0 


25 

10001111001100 

0 


26 

01110000011110 

0 

1(D) 

26 

10001111100001 

0 

27 

01110000001111 

0 

27 

10001111110000 

0 


26 

01100111110000 

A 

0 


28 

10011000001111 

0 


29 

01100111100001 

0 


29 

10011000011110 

0 


30 

01100111001100 

A 
V 


30 

10011000110011 

0 


31 

01100111000110 

A 


31 

10011000111001 

0 


32 

01100111000011 

o 


32 

10011000111100 

0 


33 

01100110011100 

A 
V 


33 

10011001100011 

0 


34 

01100110011001 



34 

10011001100110 

•o 


35 

01100110001110 

o 


35 

10011001110001 

0 


36 

01100110000111 

o 


36 

10011001111000 

0 


37 

01100011111000* 

o 


37 

A At Al «i A A A A A A A 1 A A 

10011100000111 

0 


36 

01100011110001 

o 


38 

•10011100001110 

0 


39 

01100011100110 

0 


39 

10011100011001 

0 


40 

Am A A ■ A m «l Aa JA\ AA A A 

01100011100011 

0 


40 

i A Al I i AAA* A A ft At 

10011100011100 

0 


41 

*% al 4ft Ak Jl Ah A 4 A A # A A Aa 

01100011001110 

0 


41 

41 Ah Aft A A A At Aft A A A AA« 

10011100110001 

0 


*>z 

01100011000111 

0 


42 

1AA111 AAt1 4 AAA 

1 001 11 00 1 i TOGO 

A 

0 


%o 

am A AAA*. 111 1 AA 

0 


43 

*>*> 

1AA11 1 1 AAA A At 1 
lUVI 1 1 1 wwUUU 1 1 

A 

u 


44 

oi loonoii i i flat 

VI 1 WWW 1 1 1 1 WW 1 

0 


100111 10000110 

IMVI 1 1 IWWWW 1 IW 

o 


45 

61 1000011TO011 

0 


1C 

*>3 

100111 10001 100 

1 W V • ■ 1 (WW 1 (WW 

o 


46 

01100001100111 

VII WVVW 1 1 VW III 

0 


LA 

100111 10011000 

IWWI 1 I 1 WW 1 IWVW 

o 


47 

01100000111 1 10 

VII UWUWU 1 1 1 1 IV 

0 


1» 

•>f 

10011111000001 

■ WWI I 1 1 1 WWW WW 1 

A 
w 


46 

01100060*011111 

V 1 1 VVVVVV 1 1 I 1 1 

A 
V 


Aft 

10011111100000 

IVKI II 1 1 IVUWVW 

o 


49 

01111100000001 

•2 


49 

10000000111110 

-2 


50 

01111001100000 

-2 


50 

10000001100111 

-2 


51 

01111000110000 

•2 


51 

10000001110011 

-2 


52 

01111000011000 

-2 


52 

10000001111001 

-2 


is 

01111000001100 

-2 


S3 

10000001111100 

-2 


54 

01111000000110 

-2 


54 

10000011000111 

•2 


55 

01111000000011 

-2 


55 1 

10000011001110 

-2 


56 

01110011100000 

•2 


56' 

10000011100011 

-2 


57 

01110011000001 

-2 


57 

10000011100110 

-2 


S6 

01110001110000 

-2 


56 

100000111.10001 

-2 


59 

01110001100001 

-2 


59 

10000011111000 

-2 


60 

01110000111000 

-2 


60 

10000110000111 

-2 


61 

01110000110001 

-2 


61 

10000110001110 

-2 


62 

01110000011100 

-2 


62 

10000110011001 

-2 


63 

01110000011001 

-2 


63 

10000110011100 

-2 


64 

01110000001110 

-2 


64 

10000111000011 

-2 


65 

01110000000111 

-2 


65 

10000111000110 

-2 


66 

01100111100000 

-2 


66 

10000111001100 

-2 


57 
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Table 18 (CDS < 0) 


10 


is 


20 


25 


30 


35 


40 


45 


50 



8-bit 



Class 

uata 

Deg inn xng 

CDS 





AT 

01 1001 1 lUOUOOl 

•2 


AA 

A 1 Iftfll 1Am 1 AAA 

U 1 1 001 1001 1 000 

•2 



Al 1IIA1 « AA 

01 1001 IQQOl 100 

•2 


70 

Q i i aai i aaaai i n 

v 1 IVVI 1 wvwU 1 1 u 

•* 


71 

01 1001 i aaaaai 1 

-2 


72 

OllfiflAIIHflflDQ 
wi IVVVI 1 1 IUUWV 

* 


73 

VI IWWV1 1 IUVvVI 

* 


74 

01 100011001 100 

VI IVWVI IUW 1 IUV 

•2 


75 

01100011000110 

VI 1 VV W 1 IVV« 1 IU 

-2 

* 


76 

01100011000011 

•2 

1(0 

77 

01100061111000 

*r » I WWW 1 • • ■ www 

•2 

76 

01100001110001 

-2 


79 

01100001100110 

-2 


60 

01100001100011 

-2 


61 

01100000111100 

•2 


62 

01100000111001 

-2 


63 

01100000110011 

-2 


64 

01100000011110 

•2 


65 

01100000001111 

-2 . 


66 

01100000111000 

•4 


6V 

00111100000001 

**4 


86 . 

00111001100000 

-4 


69 

00111000110000 

*4 


90 

00111000011000 

*4 


91 

00111000001100 

m 4 


92 

00111000000110 

«4 


93 

00111000000011 

w 4 


94 

00110011100000* 

•4 


95 

00110011000001 

•4 


96 

00110001110000 

«>4 


97 

00110001100001 

•4 


96 

00110000111000 

**4 


99 

00110000110001 

*4 

100 

00110000011100 

•4 


101 

00111110000001 

-2 


102 

00111100110000 

-2 


103 

00111100011000 

-2 


104 

00111100001100 

-2 


105 

00111100000110 

-2 


106 

00111100000011 

-2 


107 

00111001110000 

-2 


106 

00111001100001 

-2 


109 

00111000111000 

-2 


110 

00111000110001 

-2 


111 

00111000011100 

-2 


112 

00111000011001 

-2 


113 

00111000001110 

-2 


114 

00111000000111 

-2 


115 

00110011110000 

-2 


1 16 

001 1 flflllKIAAAl 

"Z 


117 

00110011001100 

-2 


118 . 

00110011000110 

•2 


119 • 

00110011000011 

-2 


120 

00110001111000 

-2 


121 

00110001110001 

-2 


122 

00110001100110 

-2 


123 

00110001100011 

-2 


124 

00110000111100 

-2 


125 

00110000111001 

-2 


126 

00110000110011 

-2 


127 

00110000011110 

-2 


128 

00110000001111 

-2 


129 

00111111100000 

0 


130 

00111111000001 

0 


131 

00111110011000 

0 


132 

00111110001100 

0 



8-bit 




Q0X& 

beginning 
with "l" 

CDS 






67 

100001 1 1 100001 

-2 


Aft 

lOOOOlll 110000 

-2 


AO 
OV 

1 AA Al lAHflAAl 1 t 

1 0001 1000001 1 1 

•2 


70 

1 A AAt 1 Aft AAI 1 in 
100 VI 100001 1 10 

**Z 


71 

1 AAA* 1AAA11AA1 

1 OOUl 100011001 

•z 


72 
t * 

1 AAA 1 t AAA t t 1 AA 

1O001 100011 100 

•2 


71 

1 A AAI 1 Aflt t AAA t 
10OU 1 1001 10001 

•z 


74 

1 AAA1 1 AA1 1 1 AAA 
1 UUU 1 1 00 1 1 1 000 

"Z 


75 

1 OAA1 1 1 AAAAAI 1 
1 VUU 1 1 1 vWUU 1 1 

"Z 


76 

100011100001 1ft 
■ WW 1 • tuvvw 1 IU 

z 


77 

10001110001 100 

1 V W V • • ■ WWW 1 ■ WW 

-2 


78 

10001110011000 



79 

10001111000001 

-2 


60 

10001111100000 

-2 


81 

10011000000111 

•2 


62 

10011000001110 

-2 


63 

10011000011001 

-2 


64 

10011000011100 

-2 


65 

10011000110001 

-2 

« /at I 

1(D) 

66 

10011000111000 

-2 

87 

10011001100001 

-2 


66 

10011001110000 

-2 


69 

10011100000011 

-2 


90 

10011100000110 

-2 


91 

10011100001100 

T2 


92 

10011100011000 

•2 


93 

10011100110000 

-2 


94 

10011110000001 

-2 


95 

10000000110011 

-4 


96 

10000000111001 

•4 


97 

10000000111100 

-4 


98 

10000001100011 

-4 


99 

1000000.41001*10 

-4 


100 

10000001110001 

-4 


101 

10000001111000 

-4 


102 

10000011000011 

-4 


103 

10000011000110 

-4 


104 . 

10000011001100 

-4 


105 

10000011100001 

•4 


106 

10000011110000 

-4 


107 

10000110000011 

-4 


106 

10000110000110 

-4 


.109 

10000110001100 

-4 


110 

10000110011000 

-4 


111 

10000111000001 

-4 


112 

10000111100000 

-4 


113 

10001100000011 

-4 


in- 

10001100000110 

-4 


ns 

10001100001100 

-4 


11A 

t Aft At tAAAttAAA 

10001 100011000 

*4 


117 

10001100110000 

-4 


118 

10001110000001 

-4 


119 

10011000000011 • 

-4 


120 

.10011000000110 

-4 


121 

10011000001100 

•4 


122 

10011000011000 

-4 


123 

10011000110000 

-4 


124 

10011001100000 

-4 


125 

10011100000001 

-4 


126 

10000000111000 

-6 


127 

10000001110000 

-6 


128 

10000011100000 



129 

11000000011111 

0 

2(D) 

130 

11000000111110 

0 

131 

11000001100111 

0 


132 

11000001110011 

0 


55 


58 
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Table 18 (CDS < 0) 


75 


20 


25 


30 


50 


55 



8-bit 

Hocrulatxon oodes 


o-Dlt 

TDQuiation oooes 


Class 

data 

beginning 

CDS | Class 

data 

beginning 
with "1" 

COS 



with B 0 tt 






133 

00111110000110 

• 

o 


133 

11000001111001 

0 


134 

00111110000011 



134 

110000011 1 1100 

0 


135 

00111100111000 



155 

11000011000111 

0 


136 

00111100110001 



136 

11000011001110 

0 


137 

00111100011100 

° 


137 

1100001-1100011 

0 


136 

00111100011001 



136 

11000011100110 

0 


139 

00111100001110 



139 

11000011110001 

0 


HO 

00111100000111 



. HO 

11000011111000 

0 


U1 

00111001111000 

0 


141 

11000110000111 

0 


142 

00111001110001 



142 

11000110001110 

0 


143 

00111001100110 

o 


143 

11000110011001 

0 


144 

00111001100011 



144 

11000110011100 

0 


145 

00111000111100. 

0 


145 

11000111000011 

0 


146 

00111000111001 



146 

11000111000110 

0 


147 

00111000110011 

j 


•147 

11000111001100 

0 

2(C) 

146 

00111000011110 



148 

11000111100001 

0 

149 

00111000001111 



149 

11000111110000 

0 


ISO 

00110011111000 



150 

11001100000111 

0 


151 

00110011110001 



151 

11001100001110 

0 


152 

00110011100110 

? 


152 

11001100011001 

0 


153 

00110011100011 



1S3 

11001100011100 

0 


154 

00110011001110 

A 


4 VI 

« a AA« m AA« « AAA* 

11001100110001 

A 

0 


155 

00110011000111 

•A 


4 Cfft 

4«AA44AA444AAA 

11001100111000 

0 


156 

00110001111100 

A 


4 M 

156 

4 4 am« « 4 AAAAA4 4 

110011 1000001 1 

A 

u 


157 

00110001111001 

0 

9 ft\\ 

(17 

4 * A A 1. 4 4 AAAA1 1 A 
• 1UU 1 1 1 UUUU 1 1 u 

A 

w 


156 

AM a. * A A A* • ■ A A « 4 

00110001110011 

A 

1 ?o 

4 1 AA1 4. 1 AAA1 1 A A 
1 1 UU1 1 1 UUU 1 1UU 

A 
w 


159 

00110001100111 

A 


1 CO 

13V 

4 4AA1 11AA11AAA 
1 1WU 1 1 1 UU 1 1 UUU 

A 

u 


160 

0011000011.1110 

A 


4 1A 

44AA4444A AAA A 4 

11001111000001 

A 

0 


161 

At A «1 A A A\ A A A\ A> «■ al « at 

00110000011111 

A 


101 

44AA44 44 4 AAA A A 

110011 11100000 

A 

0 


162 

00110000011001 



loZ 

44AAAAAAA44 44A 

11000000011110 

•* 


163 

00110000001110 



4 aT 

* 4 4 AAAAA A4 4 AA 4 4 

110000001 10011 

•* 


164 

00110000000111^ 



4 11 
10* 

4 4AAAAAA4 4 4 A A 4 

11000000111001 

_M 
•2 


165 

00011110000001 



4 IV 

165 

«fcAA.AAAA* « • 4 A A 

11000000111100 

_ A 

•2 


166* 

00011100110000 



4 H 

166 

44AHAMA4 4 AAA4 4 

11000001100011 

*2 


167 

00011100011000 



4 14 

16T 

11000001100110 

•* 


166 

00011100001100 

•4 


160 

• •'AAAAA.** 

11000001110001 

-2 


169 

00011100000110 



169 

i i JIAAA 4t 41 i AAA 

11000001111000 

•2 


170 

00011100000011 



170 

11000011000011 

-2 


171 

•00011001110000 



4 ■# 4 

171 

a 4 A A A A 4 • A A A a a A 

11000011000110 

_ A 

-2 


172 

00011001100001 



172 

a * AAA A • * A A • * A A 

11000011001100 

-2 


173 

00011000111000 

•4 


173 

A al afa. a\ jk a% ^ A A AA At 

11000011100001 

-2 


174 

00011000110001 



174 

a A AAAAi atj 4* 1 A A A A 

11000011110000 

-2 


175 

00011000011100 

- 


175 

a a aa A a • A A A A A *. a 

1100011000001 1 

"2 


176 

0001100001100) 



170 

4IAAA1 1AAAA1IA 

11000110000110 

— A 


177 

00011000001110 



177 

4 4 AAA 4 4AAA41AA 

1 lUUU 1 1UUU1 1UU 

a>9 

* 

178 

AAAa.4AMMAA.M4 • 4 

00011000000111 



170 

4 4 AAA 4 4AA1 1AAA 
11 UUU 1 lUU I 1UUU 

a>9 

* 


179 

AAA* 4 4 4 4 

00011 1 1 1100000 

-2 


1 IT 

11 AAfil 1 1 AAAAA 1 
1 1 VUU 1 1 1 WW www 1 

-2 


1 a a 
loo 

AAA 14 14 4 AAA Aft 4 
UUU 1 1 11 1 UUUUU1 

-2 


1AQ 

11 AAA1 1 1100000 

1 IVVW 111 IVWWWV 

•2 


1 At 

1 0 1 . 

AAA1111AA11 AAA 
UUU 1 ■ 1 1 UU 1 1 UUU 

-2 


101 

11001100000011 

•2 


182 

00011110001100 

-2 


162 

11001100000110 

-2 


163 

00011110000110 

-2 


183 

11Q01100001100 

-2 


184. 

00011110000011 . 

-2 


184 

11001100011000 

-2 


165 

00011100111000 

-2 


185 

11001100110000 

-2 


166 

00011100110001 

-2 


•186 

11001110000001 

-2 


167 

00011100011100 

-2 


107 

11000000011001 



186 

00011100011001 

-2 


ISA 

11000000011100 



189 

00011100001110 

-2 


169 

11000000110001 



190 

00011100000111 

-2 


190 

11000000111000 



191 

00011001111000 

-2 


191 

11000001100001 



192 

00011001110001 

-2 


192 

11000001110000 



193 

00011001100110 

-2 


193 

11000011000001 



194 

00011001100011 

-2 


194 

110*0001 1100000 



195 

00011000111100 

-2 


195 

11000110000001 



196 

00011000711001 

-2 


196 

11001100000001 



197 

00011000110011 

-2 


197 

11000000011000 



198 

00011000011110 

-2 


196 

11000000110000 



199 

00011000001111 

•2 


199 

11000001100000 
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Table 18 (CDS < 0) 


Class 


w 


15 


3(C) 


20 


25 


30 


4(0 


35 


8-bit 
data 


40 


5(C) 


45 


200 
201 
202 
203 
204 
20S 
206 
207 
208 
209 
210 
211 
212 
215 
2U 
215 
216 
217 
216 
219 


221 
222 
223 
224 
225 
226 
227 
226 
229 
250 
251 
232 
253 
254 
255 
256 
237 
236 
239 
240 
241 
242 
243 


TTcT 


"7*r 

243 
246 
247 
246 
249 
250 
251 
252 
255 


255 


Modulation codes 
beginning 
with "0" 


00011111110000 
00011111100001 
00011111001100 
00011111000110 
00011111000011 
00011110011100 
, 00011110011001 
00011110001110 
00011110000111 
00011100111100 
00011100111001 
00011100110011 
00011100011110 

00011100001111 

00011001111100 
00011001111001 
00011001110011 
00011001100111 
00011000111110 
00011000011111 


ouoonunoooo 

00001111100001 
00001111001100 
00001111000110 
00001111000011 
00001110011100 
00001110011001 
00001110001110 
00001110000111 
00001100111100 
00001100111001 
00001100110011 
00001100011110 
0000110000111V 

00001111111000 

00001111110001 
00001111100110 
00001111100011 
00001111001110 
00001111000111 
00001110011110 
00001110001111 
00001100111110 
00001100011111 


CDS 


Class 


00000111111000 
00000111100011 
00000111001110 
00000111000111 

oooooifooomi 

00000111111100 
00000111111001 
00000111110011 
00000111100111 
00000111001111 
00000110011111 


00000011111110 


-2 
-2 
-2 
•2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 


3(D) 


4(0) 


5(D) 


8-bit 
data 


200 
201 
202 
205 
204 
205 
206 
207 
206 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
225 
224 
225 
226 
227 
226 
229 
230 
231 
232 
233 


25T 
255 
256 
257 
238 
259 
240 
241 
242 
245 
244 
245 
246 
247 


249 
250 
251 
252 
255 
23JL. 


255 


Modulation codes 
beginning 
with "1" 


11100000001111 

11100000011110 

11100000110011 

11100000111001 

11100000111100 

11100001100011 

11100001100110 

11100001110001 

11100001111000 

111000110000*1 

11100011000110 

11100011001100 

11100011100001 

11100011110000 

11100110000011 

11100110000110 

11100110001100 

11100110011000 

11100111000001 

11100111100000 

11100000001110 

1110000Q011001 

11100000011100 

11100000110001 

11100000111000 

11100001100001 

11100001110000 

11100011000001 

11100011100000 

11100110000001 

11100000001100 

11100000011000 

11100000110000 

moooondoono 


11110000000111 
11110000001110 
11110000011001 
11110000011100 
11110000110001 
11110000111000 
11110001100001 
11110001110000 
11110011000001 
11110011100000 
11110000000110 
11110000001100 
11110000011000 
11110000110000 
11110001100000 


CDS 


11111000000011 
11111000000110 
11111000001100 
11111000011000 
11111000110000 
11111001100000 


11111100000001 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
•2 
-4 
-4 
-4 
-4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 

<p 


50 


55 


60 
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CN RATIO OF REPRODUCED SIGNAL 


FREQUENCY 

FIG.3A 

POWER SPECTRUM OF MODULATION CODE OF 
THE PRESENT INVENTION 



FREQUENCY 

FIG.3B 

POWER SPECTRUM OF SCRAMBLED NRZ 



FREQUENCY 


FIG.3C 
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CALCULATE DSV AT THE END OF THE PRECEDING 
MODULATION CODE 


"Lsi 


JUDGE THE END PATTERN OF THE PRECEDING 
MODULATION CODE 


SP.T.RPT TA ftT.P. fiF THF- MOniTT AT T ON CODE 

• WHEN DSV - 0 AND THE END PATTERN OF THE 
PRECEDING CODE IS ANY ONE OF "...1100", 
"...11000", .110000-, "...1100000", AND 
"...001", OR WHEN DSV < 0, SELECT TABLE 17 
WHERE CDS £ 0. 

• WHEN DSV - 0 AND THE END PATTERN OF THE 
PRECEDING CODE IS ANY ONE OF "...110", 
"...0011", "...00111", "...001111", AND 
"...0011111", OR WHEN DSV > 0, SELECT TABLE 
18 WHERE CDS < 0. 


S3 


gr.T.F.CVr A M nnm.&TTOM ™nr. ACCORnTNG TO THE END 
PATTERN OF THF. PREf gnTWf; MOPTTTATTON CODE 
SELECT A MODULATION CODE FROM THE CLASSES 1(A) 
- 6(D) OF TABLES 17 AND 18 ACCORDING TO THE END 
PATTERN OF THE PRECEDING MODULATION CODE. 


SA 


WHEN TWO OR MORE MODULATION CODES ARE SELECTED, 
SELECT A MODULATION CODE WHICH GIVES DSV THE 
ABSOLUTE VALUE OF WHICH IS MINIMUM. 


/S5 


WHEN TWO OR MORE MODULATION CODES HAVE THE SAME 
MINIMUM DSV, SELECT A MODULATION CODE THAT 
SATISFIES THE FOLLOWING REQUIREMENTS: 
WHEN DSV < 0, SELECT A MODULATION CODE WHOSE 
FIRST BIT IS "1"; 

WHEN DSV > 0, SELECT A MODULATION CODE WHOSE 
FIRST BIT IS "0"; AND 

WHEN DSV « 0, SELECT A MODULATION CODE WHOSE 
FIRST BIT IS OPPOSITE TO THE LAST BIT OF THE 
PRECEDING MODULATION CODE. 


FIG. 7 
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